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<t 04i^.-r^M*K-fkt!8 (No 2 30 &%miG'pfrt>f& 

[0082] W*J12 6 fc^fcftjf . IwlE 'J >-KJg-ffcJ£Ki 

tisi LTti „ rone 'J ^s^-fk^a 

[0083] d^^TiSt w^t-. 

[0084] m^m^nzjztm. rnxmyazmfet l 

^ttm&mwffl;xtxii- o . s 3 v <7K*s^m®m 

0 mjc^n.rnmmxm^»commiz9ttii-rhs.ftit . u v 

sutnzmrnvx. v>-mmti&tvxvTitrt-&&jtotfr 
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x\ mmmmt,zmm(?>m&8im&M!8rt-& - tfix- 
[ o o 8 6 ] pss. v ism* Jtvfc^-fb-r&^JR-f 

ti. Fe> Zn. Mn. C a&t^MgCO*S«5:< t IS 
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[00 94] £Jt, »^^3 4t=i*ttf . #c3»ffil-. 

[0095] ?^>tc. s^H3 5(zj:ii(f . &mmn 
[0096] it*JS3 6 mxtite. &mmmiz. y 

y •& y ><OHmRtf> 0.25 ULfcfr 

[ O O 9 7 ] I5ffiy >«J&£Jgj£L&-v^JSt2. N 
tF±U>i. 

Fe. Zn. Mn. C a.RXfMs<V'J?%:< b t> ltt* 

[0099] ^**4 otc«fciitf. loiB^ati. ^flfco 

1 O OM&%t L&*£, ftlFe)*, 9 5* 

[ o i o o i w*«4 1 fci«tn«f. wa&xmmt»tf 
[ o i o 1 1 ijcfc:. _B£ut. ftmmkzm&mzit 

[ O 1 O 2 ] Httifrte, flBfcamU V^-fklSJi&S^ 
&T'<5 5-822481 ^f-£H8t~.fcixt£ , 
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[0103] hp*>. t?65fc<oftiffi»y ^Bss-ft^jiffls-e 

-«r*>^ y ^»S-fl5*«t:4MK (SSHfc : UK**) 

<om&i3m^ii.hm^ y vurtwiaaasstt* Na-r 

[0104] ta!*o««y ^Bt^-fb^a^rati, 
[0105] *<r>titsb^ ^wft&jfcfl-jy^jfc^-a^ » 

[0106] -€-*u;r*r lt . *?twcov y-mmtosmm 

ai&'t't=4 O O p P mfelT, »i KtilOOpp mCl 

[oio7]$ jayam^tfcv^T . nrnwrnrnz 

[ o i o 8 ] m*>. f^si: ut , meu ^B^-fias; 
>&mzm-*&mm& * o . BfneyvKJis^j^iijisj^) 

40 Wt=3fifJfe(C"t- & t i: t>fc. * 

[0109] afc, Miew^&sH&^Buiey 



(11) 



1 9 



fflULti-^vtil^Wi, ffisi&Wg%a Steffi k Lfzn 
[01111 S&fc:**:. m^&aSrff^^Tl^WftT) 

mj& ( g/ 1 > / ( v >wm >&<nm& < g 

/\ ) ) ajttfrpo. i£Lh?2> Lvi. 
[O 1 1 2] Jiie*£S£fT3:3.rfcfciJ:-?-C. y>«» 

ft*mmm^&^*tz>^bi&£<, mmmmmzmm 20 
[01 13]^. ^&mc?> rtt»u vsnsfl^as*^! 

[01 i4i i&m<r> rwmv ^m&ttjs&smiTmi 

[O 1 1 5 ] 8 ^>tc. 1*E*7*>*I< „ *3kWlz 

k ifiX'Z , BUMfS^fcris * 9 y ^eoS&^O <fc o =5: 
[0 1 161 Jltf>£fc»3\ t£*<7)^gM#> £ l~ 

mt&<m^t>ti. z\<r>^T>m&K mm^x-atm 

[01171 ^ejR^mw'Jv-Brs-fbsaraiJST' 
iz v >mmit^st vxvr&-**&m4 *v ( f e »♦ . 50 



#|?S 2O0O-2342O0 
2 0 

mm^^^x'mm-r&^T^^mkUM^x. §mt 

[0118]^ ISttcDScSg'ttKWLTm^fcf . ^TV 

[01191 »J >-BK JtvliWtO^ttS:^:^ < -m 

N a >f * ^S¥*»Eto t T ) U ^B!-^ >-* { «¥SI ( SHfc# 
^SrST-U. Na'i&gSJn-r-Si&^PHii^itf^ 

imit-r. wffitfMtt&mmmx'cr>x.<frm^&m& 

[0120] y >-R>f 3j-^^i*:^3c^-c* 0 i^r h k . 

[0121] *<r>fz}sb^ *3%HJt-i5V>Tt±. TOWimS' 
ff&r^TV-^^^t&ffl^* 1 . VfmJX^kmifott. 

-rz&m'f ( g/ 1 ) / ( y *>-zw^y 

<7>jgjg ( g / 1 ) ) Oifc**«0 . 1 KLhTfc 

[0122] emu vRig-ffc^raa^r^t^f] mm 
i.. 

[o 1 23] arwrnrz. 

[0124] *&mcn>w&v >i&&vaii$mx'\±. lira 

[0125] -£Oi&^-, Mfc LT, ifeffi^JS.^^ 
(Fe. N i v Znf) ©ffifc LT. tK» 

[ 0 1 2 6 1 jS§. Utmfl¥«^lftS5fi.S^ffi« 



(12) 1^2000-234200 
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temmmm&mmL*^. x«. a fcx,2fmKL^v^ [ o i 2 8 ] 





ttGE 










Fe 4 Zn 




Cu 








n i , *4><ft 



[0129] (Dcommi*. &mm&&frt*2>&m$:®i 

[0 130] <2>OjgB¥L3rW XJi. i!fcX^i:j®J¥U5: 
[0131] ms WBttLfc i 5 fcr. r .j ^jgfls-^Hj 

^ric-TS^S (Wxif, Fe. Zn) j tifc«*?«Ul 

#<otf-c€>> (ia^ms-c) mm* flfai-r 

u> t&ftif. waj-rswtc^^v^sffi. mste 
[oi32]-eu, ffiffit^&^K. ms* 
^mm^^-xaimimz^ u *faj L«t 3 t-witr . 
fmmti. wm®£mzmttt*3ttzttni±. m^zzm 

CM»|i|ti. U >flfcttMfc*W*JEWM-**SI < F 
e. Zn) <7>miZ*tl,Xlt. STCUfciiSx-SrV*. 
[0133] *3& B J£Sl±. CKoeuc. «W»J >-Be*&fl3£ 

miznm lt. ^ 2 ^^i&smMJ&s^coiiv ->£g 



mam <^e. mss) fctfev*4Ht**T**-. 

[0 134] P^8i«W«Sa*<. S*fW~ 2-3fcrKfrT'# 

20 & t o^e<± . mm v ismt&ito$am<7>$mwj>ztt l . 

[ O 1 3 5 ] *3<D rjgft? . flfajaWSWC, 
^:&^JS«« mx-li Fe. Zn. Cu ) j Sr. ©fiii: 
-€-n^><0^®ti. S£ESr«ttniU^< 

xi> (Mf&mx'h ) v ytm,\m.^m^zm^z^ xm 
mtzmmrz. zcomm (#«) ^ft^rtLtf. ^ixh 
30 (o&m-**^*. xtm&9mv*\>mx'i>&mmizmm 

[0136] -e^frw^afc bxt±. 
®«j8«yan^ &mmm (i©«) ^bsw^sbhw^-*. 
[0137] OTRM&m, ^Jsm® (K® ) 

[0138] ®mMi*jk#r. ymvEwmmmk 

40 88(CjMF*-*&SI (Fe. Z n . C u ) mSSrl^Sii: 

wmz®&~ r<*±m.mj tutu. 

[0139] %F0)Xm*1itt 3 i fc7&*»* u 

[ O 1 4 O ] mr. cottf&Z. flibAriSBM Lftvv»». 

[O 1 4 1 ] fMxJf , ftKlft^fc 



(13) 
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[0142] [«f» 'J VBSig-ft^KISrlS^^Kie] 

[01431 [tt^fc^JS^-H&fiftfgfSB] *^com 

[0144] «*lfl5*K«SWiTy— F»64:/ry— H 
RJSa»£«j££*i.S . TV— FRJGfcHBMRlBT* 0 . 

#y— FRJS**, ry— fkjsj: 9i>Jb<2T-£>& 

[0145] IMBfTV— FR*rt*U*, 

^je-r-s.^mai^^^-^«^y— FB»t*. *l 

[0146] m*QSfc*5VvtJgjj£$;h.£. ^^vftl^R 
[0147] SM^KiJ^t±02fc^-t«tc:. ® r S8 
JKLT ivfir^R— «ffi»BT-<OKJS* j t02ofcr^ia$ 
[ 0 1 4 8 ] ®<0 r Jg?gi*j-C^^ LT t ^ 3lffla<?>£35 

[0149] 0>- 1 ^BaSkOffi'f 



2000-234200 



(BWTOj&V— FRefcHPBTtf>TV— FRIB) 
t'TV-F - ItjV-VEUftZktm&ZIXh. -£eoi*jtR{i 

[0150] ©- 1 ggsfflroi©^ ^->-«or y— 
io jEfc^-r^y-jWoay-Fsas 

© - 2 P^S^ffiT'COfS A *><OX y— FRiSfcf&'f 

- *«OTTV— FRIfi 

HlV- FRJS • 77- FRK*»£»«Mi3:h.*«»flSi 6 R 
20 [0151] 9SMt»S0BM±. — #W>XrV — FRJE • 

ry— FRjfift>&*>*flb££*L&4te£: . y 

— frjc- ry— FRj&^&i^SJh.**^****. u 

fa. issstowr/— frje • ry— FRjsa»s>i*iifc$*t 
[0152] [my i^BBfljftWHtefiitsmwfci 6 

30 Zn.Ni.Cu *fflV»fc^ , ^r<D^JSiiM4 (OX o IZ 

i&<m>umm ( y >«WMiaa£»HB»> r. ^ 

[0 153] 
[*4 3 



2 



5 



(14) 



#12000-234200 
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mmmm 



F*— Fe^ +2e> ( -0.44V) CO 
Zn-* Zn** +Ze<-0.»V) «) 

Cu— Cu* -he (052V) <4) 

+• (P.77V) (S) 



H3PO4 

H2PO4- 
(10) 



+ «a«)4" 



+ R04* 



Aft * *«* CD tftLftl^A 
MS 

«0»O43» (IO 
MCPO4) Clf) 



(19) 



CN03 _ — «0 2 ~ —MO) 

NO3" + 3 H + 2«-HM0 2 + H 2 0( 0S4V ) 

N03~ + 4H + f3e-NO +2H2O < 0.*fi V ) 

PT> 

N<>3~+2H++2»— NOg" + H 2 0 (0A4V) 

« 

Of + 4H + + 4« — ZHjO (1.23V) (1*) 



NJ** + 2m — Ni_ (-OllV) (15) 
Ou* Cm (052V) (14) 



Fi& C-0.44V) 



Zn + 2ft Zo(-0.7TV) 



<*77V) 



05) 
(17) 



ft) 



(Zn. Fe. Mn^Q >f^yii'JyKffiJ: LT^®^ 

[0156] mnmv >m&iti8£m&. iLtz&mtm 



[oi57)H. tt*sm*<iR < c u ) comzii^ &m 

7vm-(*^(F- )Sr^jirr&h. ai^»(i 
-fk) asga^sro. wmmcotpx' <mi)rct>> uvk 

[0158] mmmv fg-^s 
&mtm$-&ci£%:<m<^-&m±x'*%:\<*. m^&m* 



(15) 



2 7 



I O 1 5 9 ] ±fc . i£mfl?l> >-B^^«iSSfl5ti, *h 

( n i OA? au±F e ibmMT&&m&f&.<oimcr>m&(o 
[ O 1 6 O ] [ u >-st^t^:5!^iRJE<o^'ft^s:j£- 
^40 r&g®ffi<7)igls?<BKI:>£JSj <7){gjttT£> 

[O 1 6 1 ] i^e^RisiKi^^-c^ffim^iiira^tTt^ 
[oi62j at, istBmmnimox.'c. &.m&mffcr 

fc =5: & Biffin y^gag-fbfia^ljStcSKifL^rv^^l^ 
[0164] IV >mt£^!&g&J^^MV¥fc.f&- 

3 (msxm) ] m8¥y>«&-ftti£jauati. r i©ffi«ffl 

[ 0 1 6 5 ] ffi. mwmii. i£r£t-£ - 

[0166] mtv&mmv >-wmits£.mmi3.. r ts$n. 
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*1B <&&) Ttt» r^Kjg^cra^-r«,RjSj fc'tt* 4 

[0167] Kffi«M*5a^ra^--r&«^.-ft:^R^ 

[0168] i «s f®co&m<i -xxrm 

(?§M-«fai) ki&k (02co®- 1 > 

-StcKIS* (02cO®-2.) 

iiiMMS3HH-c<oBH' • m (*) *>ry- krjb 

10 kAW-f^^^y— HRJ6 (02<7)(2>-2&lX®- 
3) 

[0 169] i®S (^fii-f^ffi) m<o±m^^r><om 
fc-Mjt mf&-m&) za&M (H2oa>- 1 ) 

0. Riffi^tffiti, *y-FRJ35W^^^m^t^x^- 
si. gt. ^f&^co^s-r «^f<0^-ft (S 

itiWfflfi. TkCDTS-FEUHmiiL (-O. 8 3V) JELh 

[o 1 70] lis® (igfli-i^®) fflcrmj*^^ mm 
30 (*) okyh-jBtuR^ (H2«a»-2aw»-3) 

t Lxmm.i&mizmmimte l o*» o tte^sns . 

[0171] iii^B^WT'O^^V ■ (*) <0 
ry— KRJ5fc£SH3tV0Mry— FRJ5 (13 2 CO© 
2) 

40 >r«5cJ£^J±. ^^BnT-c07Kcog?^t5U5 ((19) 
SC, 7/- HixJC) i:. ^S^*>-«. (» 
tc) Sffa^y-h'WffiK*5 ( ( 1 3) „ (14). 
(15). (16)it) fccOSfcl^^ilS. CKOSfl? 

^*^jKsn«.vc. y>-KJS-ffc«c«^s^fcU&»L.'C 
v>s>f3t^*9i7c$n. &mtLxmnrt-&mGL mm 
-wtu^ffi^ffi) 3&*. *ory— vwsm.itLX'f>£>- 
o . 8 3v ( *^gsp«fiim(a: ) WKkitw&mwm-m 

50 z*)i>±m.X'$>2>mi> i &mztix^z. l^^t. - 



(16) 1*^2 0 0 0-2 34 2 00 

29 30 

nsxxdmaListLiWzj; o, sis mm-vtsa 3 ^ > 

m<a ( *»»*mffi«<a) = - o . 7 1 v > i^llco^b? ft, v^^m 

-m m^mmo.* &&jk^ * xr>mm^mx't> & x\ asmffMsai: r«h - «^<o^$r# a &©<o#rai 

met) =-2. 7V). * >j ^^mm-mm^mm. mtiSMm&mnh? loco^ti, &wk^m.mmv 

( (^mmmmmmm =-2. 9v> i§j»-«fm y yi»atft«)t-?*i$fc4v^jfeK*«*t4 

*B!Slda^Jftfc*Hff^* 10 (fl^. N i ) coflfaW, &®I^Jft<0:£J$IS£ii 

[0 1 72] ft, Zn, Fe^tiai&Mtti^Si: VX LXssmt%&MX'$>Z> . -T3:*>*>, y >-Bt mg&mtir 

n Fe^ti, «ywfi*"cy ismJ*>tmt*t:mfiLL v^mmm^^m^^izWLmiz-^^tz 

Tfl=fe-r4*>*«--*WT**. *LT, y^BfigfcLT ^T-ft&fc^-i-S. ^56pll3^igMii'J>- (P) . Z 

WttJ-r Wfcmft & . f&fc: , Z n , n Sr^A/Cfc 0 'J >S?JSSr*X.^'ffiJST'*> 6 U >M 

Fefll AKfcttU >B»»t Utffi3t«Jtci«^--S.^ «iAUN i UfcfigkSro-t . **Ui. 

4-^4. ^MBr®*-(Sl«EPMA7C^^W^S <*1 7, 020 

[oi73] #$&Hj<o|^s»8us-m, Mia^aeoflE ~2 9 ) tc^&fvcwt*. crcoi&Biii. r y ^eas-a-* 

^M^-f ^ y 5r 0-4 O 0 p p mglgff i L < «^«^6o§JKj 

0~ 1 O 0 p p mtlTi:"*-*. fc t kfcU IfelWftRRJGfc 20 [0178] feULcOi 3 fc. *^HSt±, «aMI?gBa&0 

zk&x-ztititb. m-&i&m&ibrfifc£cr ) r*^o^ j co [0179] bp*., y ^Ba&ftysifcBi*, te*ff>y >6£ 

*ttfcifr2*** it**"?**:. *cofc#>. ma&*3i£~rz>&mfre>. yvsagk. :&«*^«&js; 

* { -C# Jt. [0180]$ ^.tc, 3js5&HgfC^^>*t3t«^Kti. 

[0174 1. *«Drct±. (i©s-i^ffi) lao^s y v«*r3rv>£«*i«fc* : fr*-*wfc'*-* ztwx-z 

-i^^crmt-mjt mm- mm) zaamz. nmmm ^. 

o^fcr«toitt^bT^$^s. *fefc> n 30 [o 181 ] m-yx. z<7&ii,^v^mmtt.f8xmi±. 

|^ffi«^^JS^«SiE«©lffll**nriigk : 5:-'^:. [0182] 

[0175] emu >tmimsmAjmmmi [ffcHjco^jfecoj&ai] emu >«tgflyRsaatf>«j£] 

[0176] ^sc*>fe. m»?y ^KisAKti. r y ^be tc«ffl-r&siafc:ov^-cH3 ^ffl^taift*. 

lS^^1fi^S§W>o$^j fcta^t^S. 40 [0 184] 03«, l^®m<B«lEil^<7)«Sm'Cfc&. 

*>, y ^B^fl^^Kio^H-c, K^ci®Kit3&«, y [ o 1 s 5 ] zzx\ 1 «i, *®m<n>v >mmnamm 

>WM*Mf8.l>%^m m : N i ) *sy>-B«g2rJgfi£ 2«, «*&93tJ. 3Xtf4{i, f^fflmST'ftO, 3 

•rsTc^-cfcs y ^ < p ) o> 1/4 «t o *>. &<&ts&. it. neu >«wfci«afflB»fc:T . y >Bt-f u ^ 

xftK^fiSMHia. sis. »6ff94, mtm5<oE mm. 4ti, y>-B!^Ybi£«!aJS't'fc:«»L'ct^>r 

m&itftmzmm vmg&mis. lac , «*co*s«»«s Fm&ftrej&tt&euixii- o . s 3 v 

[0177] (IS^jBCcgSIt Ni/P = l/4tt. N &1¥mWmTf>i> . 

i/Zns (PO4) 27&Jl/2cO#ttJtTS>S*t3«J5 50 [ O 1 8 6 ] 5«, «Wa«!Bj2 t#ffl^g3 . 4 



( 

3 1 

m i j&tf* «t *> - f ^Mt&it&wmm i s? 
S: wo aj l . y >-sr^-ftnS5aa?s i comwt lt oi^ 

[0187] 8*2. mBB^S^HuiB'J >-Ba&fLj£*Q, 
mmkffl&L-Xi^^srSlz&^X^ fiEffl-r&U>-B!^ 
-fbfi£*&a*8 1 IcM LT^14<0*m.£ 9 =Or^>i*jh«»f(© 

[0 188] 1 Hi. {JflSJScoPH^ORP^SraS^-T 
&-fe>-9-l 2*>£><0«$8k:»-^-C. M^^ifp^^AS 

[0189103 le:*>t">T „ Kn r *5£ I 0I£:lfc , 9W~& . 
[0 190] *^H8tc*>v^-r«. ii:S£mas£:frL.T. M 

[0191] t%mWM%m<Vi£r£>ii. ftUflmffi (**©> 

[ o i 9 2 ] mmwMxm(vw&i±. ^mmmnmm 

[oi93] wmmzit^ «cjts»fflss*^ssix 
s. «cit«sffl«ffi mm) ml 

[0194] ffigfsK^fi. «fflgS5r-?>i§ - imt&K 



17) ^2000-234200 

3 2 

[0195] -fe^-TOlSte. PHI®. ORTf 

[0196] m&mshf^?. &.zsm&#yyit~ m& 

[0197] *Jfl|ffl3>-f^.— fliWMtttM (SJE>) 2: 
[0198] ilt'J >'BI<50fi?BtJSCCOl-.T 3*^-1. . * 

^TA&'JVBr (H3PO4 ) ^fifSft^Vt-i&S. -T^r 

y>-e! (hspoo tvbMvv ^m<r>mmifem 
( P Ka) ^#<-r«»*-c*s. wmmmm. (pk 

[0199]jEU >HZ (H3PO4) cr)ffiMJ£li. p K a 
= 2. 15-C&&**. HsPO.OT' Sr»JgL/ittffl-C 
*>&H2 PO* ^MM^I2. P Ka=7. 2T-&&. CI 
30 <OWd. Ki: bT<2H2P04-(i. H3PO4 J:0HV^ 

[0 2 00] *&3?8i2. U ^-VSrfftf* 1 . 

Hs P 04-»H2 P O4 ->H P O4 2 — *P 04 8 " 

k^-fk (^7C) S*^*=y^B^ <Zn 2 Fe (P 

04) 3^) k*K). &mt*z>. 

[ 0 2 O 1 ] ifttC. WmmcOHa P04»2. SJt-P^LH 

^y^K^lit®* 4 . H S po4±i*'C-ab&* i . H2PO4- 
hmzmt-x^z. 

[0 2 02] -eLT. H3P04^±fM-S^-^*i. 

m^x'tk ( h* ) zim-rzjjfa ( y ^is* 5 wsn--5* 

1*1) X\ &fe{tt&. HsP04Sr±«c^O 

mmt. k (h* > ^ws* 5 . -e^*t^id. 
*£&-rhmx'»>h. 

50 [0203] *<?>£o&mfrt>. H3P04Sr±«rr6«! 



( 

33 

mmu. BE ( H* ) £#<-&tr»fc:3rD. Bt (HO 

Jt** < /)^< : &rS. *<Of£HI. ^aj&^co rijyKgt 
SrO&ffitfcA&^JK (Zn. Fe, Mnf)^^ 

/y >-bm ^v&ipj ym* oitmii. mmizA^ < 

[0204] — J8«li&#H2 P 04 ±f*:T'* > 2»^- 

*<Ogi5i. *!UIi8**> ry^BMgfcSrn&jgtc 
A5fE(Zn, Fe. M n^) JifciM >Wt-4 

[0205] zcoxo %mit. wm&w y >wtcom$m. 
j*. f v^mmt^o&mtcA^m (zn. Fe. m 
nt£> j&jm *v/y >-bm *xsx*y cottmz 

mmmx'<Dnmm<o^^m.it . r u >-bi*& t & o &i£fc: 

* :x2Stf* y >-bi j oimzmwr & mx-*tmv*> & . 

[0206] y:xBt*gfc3:DlfcJ&fcrA6&« (Zn. F 
e. Mn$) fi&JM ^-W^g-r&<7){±. -en^^JR 
^Vte. «S«t>Ty (HjP04-) fclgfls 

*J0)ftU ZiUZi-yXV^I&J*^ (H2PO4 ) 

(Ni, Cu*£) ^*>-£i§8?£-<irTk. U>*-f**' 
(H2PO4 ) ^iSfls-ft:fcyi 5 5:£>-r. JtSSfiS^jeflSfc 

[0207]^. r y vBagfcSrO&BH-A&^B ( z 

n. Fe. MnW) fttfM ^WM *>RX/V> 

[0 2 08] mST<DS£I&£:«S£LJt 
[02 091 yy-B-f*^ 'JvtBkft 

9ffcffil£A&&fl (Zn. Fe. Mn^) JR*M*>\ 
•J =5: £>5:WV&g (Ni, Cu#) 4*yt:-&tt 

t=A6&« (Zn. Fe. Mn^) jfcJM^igg (g 

/ 1 ) / ( y >*-f *>ratfy >-Bt«o«JK ( g/ 

1 > ) j Jt^ti. l/l O ( = 0. 1 ) PXkoMRizfi 
&<7)#mWX'$>&. 2iK«. 1/4 ( = 0. 2 5) 
~3<OSfflT'ftS. 

[ O 2 1 O ] ±fe*>Jfc3fc& { 0 . 1 UlTWigrt^i. *ra 

imnEV^m (H3PO4) <r>ucmw*L* <tc*) . 

o£5£tt(*'h£< 3 5:«>. <3OfcWliiZn-f:*->'=0. 

4g/l. 6g/ltft4^ Fe 

me^B5f»= 38 0cm 2 /ffl. Wfffi= 5 1 A/8ffl 
fcflfeW|@560StJt®L. Fe<0«ft¥SAT'2b&. tfcfc. 
±i£<0 ry>^fc=6:0*KtcA?.^ (Zn. Fe. 
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* NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sn ows the word which can not be translated. 
3. In the drawings, any words are not translated. 




[Detailed Description of the Invention] 

[ThTtlchnical field to which invention belongs] this invention relates to the compound coat formed in 
Ae method and steel front face which perform the phosphate Chemicals method by electrolysis. 

Hiption of the Prior Art] Carrying out electrolysis processing of the phosphate chemical-conversion 
lath which becomes a special playback common No. 822481 [ five to ] official report from the 
SSric-acS ion, the oxo add ion containing nitrogen, and coat component metal ion which do not 
cSn a sludge fundamentally is indicated. And this processing bath is characterized by maintaining so 
Sudge generation may noi be carried out at PHs 2-4 and the temperature of 40 degrees C or less. 

rProblem(s) to be Solved by the Invention] However, it is made to spread, and the pho^hateAemicjd- 
^eT«b?th of a special playback common No. 822481 [ five to ] official report adjusts PH, or the 
sXi hy^oSde and'sodium nitrite which are unrelated to a membrane formation component are being 

?00^ said that the coat was efficiently formed as me electrolysis phosphate 

^^Se^ivcntion offers the compound coat obtained by the phosphate che^cal-conversion 
method which can form a coat efficiently, and this method in view of the above-mentioned trouble. 

rMeSsl first before explaining the electrolysis phosphate chemical-conversion method of this 
mveSn Naka of the surface Treatment technology which used solution explains the difference between 
Vlectrolvsis Drocessine" and "radio solution processing" t 
[0007] The difference can be clarified by considering the content of the "plating" which is the wet 
surface treatment technology used widely now. 

u008] Thatis, "plating" has the method of of -electrolysis" and "a radio solutton" and Irs tdr^dy 
[ both ] put in practical use. However contents, such as composrtion of a processrng bath, d.ffer wtth 
"electrolvsis" and the "radio solution." . , . . . 

[OOoTlY detairthe component in a solution does not react in "electroplating." Moreover, it is the 
Echen Sreactionusing the external power as an energy source of a reaction 
"electroplating" processing, the chemical (reducing agent) for promoting an electrolysis reaction 

SlltadSe^iating the component in a solution reacts to it. Moreover, as an energy source of a 
eactio an exLmal powerwas not used but electrochemical reaction uses the electrochemistry energy 
eneS wWch forms the potential difference in chemical reaction) formed between the reduction 
Si (cathode reaction) of the metal ion in a solution, and oxidation reaction anode . reacUon) of the 
reducing agent (chemical with the small degree of dissociation of solution) added in a 
[001 1] "Plating" forms a metallic film at the reduction reaction of a metal ion (cation), and a phosphate 



g C g b eb eg e e 



Page 2 of 3 7 



chemical conversion forms a phosphate coat at the oxidization (dehydrogenation) reaction of 
phosphoric-acid ion (anion). 

[0012] In "plating", when electrolysis processing and processing in which it does not electrolyze were 
possible for this invention person, in addition to the conventional non-electrolyzed phosphate chemical 
conversion, he thought that utilization of electrolysis processing was possible, and resulted in this 
invention also with the phosphate chemical conversion which is the same wet surface treatment 
[00 1 3] The following procedures explain the view of this invention. 

** comparison examination of the content of the existing surface treatment technical shell the existing 
wet electrolysis surface treatment technology, and electrolysis phosphate chemical -conversion 
technology was carried out, and the item which should examine electrolysis phosphate chemical- 
conversion technology was clarified 

** the desirable electrolysis phosphate chemical-conversion reaction state where it could be alike and 
could set in the examination item was examined, and desirable processing conditions were found out 
[0014] The coat formed from the devised electrolysis phosphate chemical-conversion method was 
examined. 

[0015] before explaining the content of this invention, the technology which is the electrolysis 
phosphate chemical-conversion method of this invention was studied at the beginning of [the existing 
surface treatment technology] by explaining the conventional surface treatment technology and making 
this conventional surface treatment technology and the electrolysis phosphate chemical-conversion 
technology which it is going to acquire correspond 

[0016] The surface treatment technology established practical now is classified as follows including the 
technology of this invention. 

[0017] first of all, surface treatment technology is classified for beginning at "dry type surface 
treatment" and "wet surface treatment the surface treatment technology of this "wet surface treatment" is 
classified into a pan at "radio solution processing" and "electrolysis processing" Here as surface 
treatment by "radio solution processing", "electroless plating" and "a radio solution phosphate chemical 
conversion" occur concretely. Moreover, as surface treatment by "electrolysis processin g^ Jhere_are 
^cJroplating^J!anodic-oxidation", and "electropainti < ng 1 Und the "electrolysis phosphate chemical 

con version" of this invention Wongs to "a classificatioraelectr^lMn^ ' 

[001 8] [Wet surface treatment (consideration of reaction energy)] wet surface treatment is classified into 
radio solution processing" and "electrolysis processing" 2 ** like ****. 

[0019] The difference between "radio solution processing" and "electrolysis processing" is a difference 
in reaction promotion energy. 

[0020] It depends for "radio solution processing" on the chemical energy of the chemical added to 
processing baths, such as a reducing agent (plating) and an oxidizer (phosphate chemical conversion) It 
depends for "electrolysis processing" on the electrical energy of an external power to it 
[0021] Therefore, in "plating", the bath of "electroless plating" and "electrolysis plating" is 
mHo^u 11 ^ dlfferent ' and does not carr y out electrolysis processing of the "electroless-plating" bath 
L0022J If the idea is applied to the phosphate chemical-conversion method, the art at the time of "a radio 
solution processing bath" and an "electrolysis processing bath" should also make the phosphate 
chemical-conversion method a fundamentally different content. 

[0023] The schematic diagram^[eJtooJympiOcessing-m-wet-surface-treatment] electrolysis 
proc^gis_sLowLin drawing 1 . EleeMyjiy*oce^g-uses:an^ into a cellTciume? 
electrode, a solution^ and a processed m aterial ar e large, it dwidelltTaid consists of three requirement 
Nfor composition^ i 

[0024]-As-foTthese three requirements for composition, the situation of participating in an electrolysis 
[0025] Sin8 rea ° tl0n chan 8 es with kinds of wet electrolysis processing. The outline is shown in Table 1. 
[Table 1] 
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[0026] The content of Table 1 is explained. 

[0027] The plating coat component (for example, the case of galvanization zinc electrode) used as the 
anode plate (counter electrode) dissolves by voltage-current impression, and "electroplating" passes 
through the inside of a solution in the state of a complex, and deposits by cathode. Therefore, a counter 
electrode component only dissolves reacting. A processed material is cathode and does not carry out 
reactions, such as the dissolution, within a cell. 

[0028] The aluminum material used as the anode plate in the processing bath dissolves "anodic 
oxidation", a solvent(water) and solute ion (anion) decompose in connection with a power surge in that 
case, the oxygen ion (02-) generated in connection with it and the aluminum which dissolved combine, 
and the coat of an aluminum oxide (aluminum 203) is formed in an aluminum material front face. And 
the thing of the quality of the material which is not dissolved by electrolysis (reaction) is used for a 
counter electrode (cathode). 

[0029] Voltage is impressed to the organic substance and the inorganic substance of colloid which were 
distributed in water, electrophoresis, a deposit, etc. carry out the electrolytic action of the colloidal 
matter, and "electropainting" deposits an electrode (processed material) front face, and is solidified 
(paint film). That is, "electropainting" carries out the electrolysis reaction of the component in a 
solution, and only the inclusion of the colloid currently distributed in the water of a solvent and water 
reacts by voltage impression. And that an electrode (a counter electrode and processed material) 
dissolves etc. does not react. 

[0030] Moreover, it is important for "electropainting" to maintain the solution state in the fixed state 
(range). 

[003 1] If the component in a solution changes with condensation, decomposition, etc. (reaction) and it 
becomes impossible to control a solution state, it is improper to form an effective electropainting film. 
For the reason, the MF (ultra fill tray SHON) of the electropainting bath is always maintained and 
carried out to predetermined temperature. And in order to prevent mixing of the unnecessary ion (Na ion 
etc.) from a last process, to it with which it deals, the "electrolysis phosphate chemical conversion" of 
this invention completely differs from above three, and all of three components, a "counter electrode", a 
"solution", and a "processed material", dissolve and react so that it may be fed into a cell, after the 
processed material before being electrolyzed is washed by pure water. And utilization of this 
"electrolysis phosphate chemical conversion" was conventionally made difficult for having recognized 
this difference and having not developed the technology corresponding to the difference. 
[0032] In the [examination item of electrolysis phosphate chemical conversion].table 2, the item which 
should examine the content of the various existing electrolysis processing baths and an existing 
phosphate chemical -conversion bath, and should consider the "electrolysis phosphate chemical 
conversion" in this invention from there is clarified. 
[0033] 
[Table 2] 
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[0034] The examination item about the electrolysis processing reaction control common to "electrolysis 
plating" "anodic oxidation", and "electropainting" which is the existing electrolysis processing is taking 
measures which do not perform a coat formation reaction within a deed and the other cell only on the 
electrolyte-ed front face in a cell. That is, although it is improper to prevent a coat formation reaction 
and the same reaction 100% within cells other than an electrolyte-ed front face, it is that measures to 
which coat formation in an electrolyte-ed front face becomes possible practical are taken. 
[0035] From the view, it explains to each examination item in each electrolysis processing. 
[0036] ** Although "electroplating" makes it dissolve by the anode plate and deposits the metal to 
galvanize by cathode, it has prevented that the metal ions dissolved within the cell join together. The 
complex is used as a means of the joint prevention. 

[0037] The processing bath of "electroplating" is a complex bath of a metal salt. The reason is process in 
which dissolve a plating metal from an electrode (anode plate), and it deposits in cathode, and is for 
preventing a metal ion joining together and depositing within a solution (reaction in a solutionof a 
solute component). As a complex, a cyanogen (CN) complex is famous and it is ** <TXF FR-0004 
HE=100 WI=080 LX=1 100 LY=1800> **. An electroplating bath is not usually transparent, and 
although it may contain the ion which does not participate in coat formation of Na ion etc., it is taking a 
measure so that a complex may not decompose within a processing bath. By the disposal, it becomes 
possible to deposit a cathode surface and to use only a metal ion as a plating coat. (Since deposition 
potential differs from a plating metal ion, Na ion etc. does not deposit in cathode.) That agrees in a 
principle el ectrochemically. 

** "Anodic oxidation" uses a processed material as an anode plate, uses an insoluble anode as cathode, 
and carries out electrolysis processing. When unnecessary ion participates in a coat formation reaction in 
that case the lytic reaction of a material (for example, aluminum) and an oxidization (coat formation) 
reaction will be influenced. The aluminum ion which dissolved this is very eye an activity hatchet in a 
processing bath, and is **. An oxide film on anode makes the aluminum ion which dissolved react with 
the oxygen ion (02-) produced in disassembly of the water which is a solvent, and forms it. In order not 
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to make the aluminum ion which dissolved react with other ion, mixing of the impurity ion into a 
processing bath is restricted severely. a* 
r00381 ** "Electropainting" is an electrode front face, carnes out the electrolysis reaction of the 
component in a solution, L forms a paint film. Only the water of a solvent and the organic substance 
of the colloid currently distributed in water react by voltage impression. And an electrode (a counter 
electrode and processed material) dissolves and does not react in etc. 

r00391 It is important for an electropainting bath to maintain the solution state in the predetermined state 
range) which can form a good paint film. If the component in a solution changes with condensation, 
decomposition, etc. (reaction) and it becomes impossible to control a solution state, it is improper to 
formTeffective electropainting film. Therefore, in order that an electropainting bad i ma, 'prevent the 
autoagglutination of the colloid component distributed to a bath and may maintain a distributed state, the 
MF (ultra fill tray SHON) of it is always maintained and earned out to constant temperature. 
[0040] Moreover, mixing of interfering ions (for example, Na ion etc.) is restricted severely, and die 
electropainting bath is maintained by the state near pure water. This is because an interfering ion blocks 
the deposit reaction on the front face of an electrode, when an interfering ion exists. 
[0041] The technical knowledge acquired from the above conventional electrolysis processing can be 

r0042]Tn dectiolysis processing, it found out that it was required not to make the component in a 
solution which participates in coat formation react except an electrode front face (interface), and the 
following disposal was required for the reason. 

[00431 i • Mixing prevention of an impurity (anodic oxidation, electropainting) 

ii: Prevention of the autoagglutination of the component in a solution always according to filtration, 

circulation maintenance of temperature, etc. (electropainting) 

?&£^£«S3£^ Phosphate chemical-conversion method" in this invention can 
be performed by making the above-mentioned technical knowledge reflect. "The thing which is not 
made for the component in a solution which participates in coat formation in electrolysis processing o 
react except an electrode front face" which is the above-mentioned conclusion is a concept common to 
all electrolysis surface treatment. However, the concrete means for it changes with each P^sings^ 
[0044] In die former, it is because the concrete means for not making the component in a solution which 
participates in coa t formation react except an electrode front face was not able to be found out fcat 
utilization of the efficient electrolysis phosphate chemical-conversion method made into the technical 
problem of this invention was not completed. . u ^~u om \r»\ 

[0045] Even if the "electrolysis phosphate chemical conversion" of the [electrolysis phosphate chemical- 
conversion method of this invention] this invention electrolyzes, it becomes possible by materializing 
not mZg the component in a solution which participates in coat formation^ substantially except 

an electrode front face. — : , "T"^ r 7~A 

Vp4WtHi^n^i^n7isTd^^ phosphoric-acid ion and a phosphoric acid, A nitrate 

Li and phosphoric-acid ion and the metal ion which forms a complex in a phosphate chemical- 
X eonversion bath, The potential which the ion which is dissolving during a phosphate chemical- L 
conversion bath is returned, and deposits as a metal By contacting the processed materia which i tas 
Conductivity in the phosphate chemical-conversion bath which contains at least the metal ton which is 
Core than4he anode electrolysis reaction potential of the water which is a solvent, or more than 
Ssplays with hydrogen normal electrode potential), and carrying out electrolysis processing ; It ,s the 
Lthod of forming in the aforementioned processed material front face the coat which contain at leapt 
Ahe aforementioned phosphate and the metal which does not form the aforementioned phosphate, the 
Cm Phosphate chemical-conversion bath The solid which has 0-400 ppm of 
)hm the component of the aforementioned coat, and affects a coat formation reaction is not continued 
^substantially the aforementioned processed material The metallic material which forms ^a complexin 
Phosphoric-acid ion and a phosphate chemical-conversion bath in the aforementioned phosphate 
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^onversiorrbath is returned, and deposits as a metal It is characterized by offering the electrolysis^ 



^phosphate chemical-conversion method by~which electrolysis processing is carried out between me 
metallic materials which are more than the anode electrolysis reaction potentdakof-the^wateuvMclrTs a 
softreniro^ potential)? 
[0047] It sets to this invention especially, during a phosphate cS^i^^corfversion^bath the 
aforementioned phosphate chemical-conversion bath By making it not contain substantially the solid 
which sets metal ions other than the component of the aforementioned coat to 0-400 ppm, and affects a 
coat formation reaction The membrane formation reaction on the front face of a processed material can 
be made to perform efficiently smoothly by pressing down reactions other than the coat formation under 
bath as much as possible, and not adding an accelerator etc. further. 

[0048] It sets to this invention especially, the aforementioned phosphate chemical-conversion bath Since 
it was made not to contain substantially the solid which sets metal ions other than the component of the 
aforementioned coat to 0-400 ppm, and affects a coat formation reaction The coat which contains at 
least the metal which can perform a membrane formation reaction, therefore does not form the 
aforementioned phosphate and the aforementioned phosphate in the aforementioned processed material 
front face without being mainly concerned with a deposit of the phosphate out of a bath can be obtained 
for the first time. 

[0049] Moreover, as for the aforementioned phosphate chemical-conversion bath, in a claim 2, it is 
desirable to making coat formation perform efficiently that 0-100 ppm of metal ions other than the 
component of the coat which contains the aforementioned phosphate at least are included. 
[0050] In a claim 3 as composition of the concrete aforementioned phosphate chemical-conversion bath 
6 g/1 - 140 g/1, the aforementioned phosphoric-acid ion concentration, and a phosphoric acid 0.5 g/1 - 60 
g/1, [ the aforementioned nitrate-ion concentration ] The concentration of phosphoric-acid ion and the 
metal ion which forms a complex in a phosphate chemical-conversion bath 0.5g/l. - 70g/l. The 
concentration of a bird clapper of the metal ion whose potential which the ion which is dissolving during 
a phosphate chemical-conversion bath is returned, and deposits as a metal is more than the anode 
electrolysis reaction potential of the water which is a solvent, or more than -0.83 V (it displays with 
hydrogen normal electrode potential) is more desirable than 0 g/1 - 40 g/1. 

[005 1] In a claim 4, it is desirable not to have the acid which has the degree of dissociation of the acid 
which becomes the aforementioned phosphate chemical -conversion bath from the degree of dissociation 
of the acid of the aforementioned phosphoric-acid ion size. 

[0052] The acid which has the degree of dissociation of the acid which consists of a degree of 
dissociation of the acid of the aforementioned phosphoric-acid ion size here is a nitric acid. 
[0053] When the acid which consists of a degree of dissociation of the acid of the aforementioned 
phosphoric-acid ion size during a processing bath is added, the coat formation reaction in the processed 
material front face of phosphate cannot be checked, and an efficient reaction cannot be performed [ be / 
under / processing bath / setting / it ]. 

[0054] In a claim 6, the aforementioned phosphoric-acid ion and the metal ion which forms a complex in 
a phosphate chemical-conversion bath have a bird clapper more desirable than at least one sort of zinc, 
iron, manganese, and calcium. 

[0055] As for the metal ion whose potential which the ion which is dissolving during a phosphate 
chemical-conversion bath is returned, and deposits as a metal is more than the anode electrolysis 
reaction potential of the water which is a solvent, or more than -0.83 V (it displays with hydrogen normal 
electrode potential), in a claim 7, it is desirable that it is at least one sort of nickel and copper. 
[0056] In a claim 8, phosphoric-acid ion and a phosphoric acid, a nitrate ion, and phosphoric-acid ion 
and the metal ion which forms a complex in a phosphate chemical -conversion bath to the phosphate 
chemical-conversion bath included at least It is the method of forming in the aforementioned processed 
material front face the coat which contains phosphate at least by contacting the processed material which 
has conductivity and carrying out electrolysis processing, the aforementioned phosphate chemical- 
conversion bath The solid which has 0-400 ppm of metal ions other than the component of the 
aforementioned coat, and affects a coat formation reaction is not contained substantially, the 



h g eg b eb eg e e 




Page 7 of 3 7 



aforementioned processed material In the aforementioned phosphate chemical-conversion bath, the 
electrolysis phosphate chemical-conversion method by which electrolysis processing is carried out 
between phosphoric-acid ion and the metallic material which forms a complex in a phosphate chemical- 
conversion bath is offered. 

[0057] Since it is made for the coat obtained not to contain substantially the solid which sets metal ions 
other than the component of the aforementioned coat to about 0-400 ppm, and affects a coat formation 
reaction, it can make the membrane formation reaction in a phosphate chemical conversion perform 
efficiently during the aforementioned phosphate chemical -conversion bath, although it is the chemical 
film which is mainly concerned with phosphate, when this method is adopted. 
[0058] As for the aforementioned phosphate chemical-conversion bath, in a claim 9, it is still more 
desirable to set to about 0-100 ppm metal ions other than the component of the coat which contains the 
aforementioned phosphate at least. 

[0059] the concentration of the metal ion in which, as for the aforementioned phosphate chemical- 
conversion bath, the concentration of 6 g/1 - 140 g/1, the aforementioned phosphoric-acid ion, and a 
phosphoric acid forms [ the aforementioned nitrate-ion concentration ] a complex in a claim 10 in 0.5 g/1 
- 60 g/1, phosphoric-acid ion, and a phosphate chemical-conversion bath — 0.5g/l- a bird clapper is more 
desirable 70 g/1 

[0060] In a claim 1 1, it is desirable not to have the acid which has the degree of dissociation of the acid 
which becomes the aforementioned phosphate chemical-conversion bath from the degree of dissociation 
of the acid of the aforementioned phosphoric-acid ion size. 

[0061] The acid which has the degree of dissociation of the acid which consists of a degree of 
dissociation of the acid of the aforementioned phosphoric-acid ion size at this time is a nitric acid. 
[0062] Coat formation can be efficiently performed for a reason equivalent to **** by making it not 
have the acid which has the degree of dissociation of the acid which becomes the aforementioned 
phosphate chemical -conversion bath from the degree of dissociation of the acid of the aforementioned 
phosphoric-acid ion size. 

[0063] In addition, the aforementioned phosphoric-acid ion and the metal ion which forms a complex in 
a phosphate chemical-conversion bath have a bird clapper more desirable than at least one sort of zinc, 
iron, manganese, and calcium. 

[0064] In a claim 14, the aforementioned phosphate chemical-conversion method may carry out 

electrolysis processing by using the aforementioned processed material as an anode plate. 

[0065] In a claim 15, the aforementioned phosphate chemical-conversion method may carry out 

electrolysis processing by using the aforementioned processed material as cathode. 

[0066] In a claim 16, after the aforementioned phosphate chemical-conversion method performs 

electrolysis processing by using the aforementioned processed material as an anode plate, it is desirable 

to perform electrolysis processing by using a processed material as cathode. 

[0067] After exposing the front face of a processed material by performing such electrolysis processing 
and exposing a new front face by etching, the coat formation reaction in a processed material front face 
can be performed. Therefore, it can consider as the coat which improved to a processed material front 
face. 

[0068] Cathode electrolysis processing in which electrolysis processing is performed in a claim 17 by 
using the aforementioned processed material of the aforementioned phosphate chemical -conversion 
method as cathode The same metallic material as the metal which the ion which is dissolving during the 
aforementioned phosphate chemical-conversion bath is returned, and deposits, and/ Or the electrolysis 
phosphate chemical-conversion method which consists of at least one side of the electrolysis processing 
which uses insoluble conductive material as an anode plate to a phosphate chemical -conversion bath, 
and the electrolysis processing which uses as an anode plate the metallic material which forms a 
complex in a phosphate chemical -conversion bath is desirable. 

[0069] If the component rate of the metal which does not form the aforementioned phosphate which 
forms a coat by adopting such an art, and the aforementioned phosphate can be adjusted suitably and 
spread, membrane formation with the desired property can be formed in a processed material front face. 
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[0070] Cathode electrolysis processing in which electrolysis processing is performed in a claim 18 by 
using the aforementioned processed material of the aforementioned phosphate chemical -conversion 
method as cathode The same metallic material as the metal which the ion which is dissolving during the 
aforementioned phospha te chemical-conversion bath is returned, and de p osits, and/ Or after performing 
electrolysis processing which uses insoluble conductive material as an anode plate to a phosphate 
chemical-conversion feflTTK^l^trolysis^ chemical-conversion method of making into 1 

cycle to perform electrolysis processing which uses as an anode plate the metallic material which forms 
a complex in a phosphate chemical-conversion bath, and performing this cycle once [ at least ] is 
desirable. 

[0071] By adopting such an art, membrane formation with the property of the above requests can be 
formed thickly. 

[0072] Cathode electrolysis processing in which electrolysis processing is performed in a claim 19 by 
using the aforementioned processed material of the aforementioned phosphate chemical -conversion 
method as cathode The same metallic material as the metal which the ion which is dissolving during the 
aforementioned phosphate chemical-conversion bath is returned, and deposits, and/ Or the performing 
[ separate the cell which performs electrolysis processing which uses insoluble conductive material as an 
anode plate to a phosphate chemical-conversion bath, and the cell which performs electrolysis 
processing which uses as an anode plate the metallic material which forms a complex in a phosphate 
chemical-conversion bath, and ]-electrolysis processing electrolysis phosphate chemical -conversion 
method is desirable. 

[0073] By adopting such an art, by forming a cell separately, the reaction of each component deposit can 
be independent-boiled, and can be controlled, and a coat with the desired property can be formed still 
more easily. 

kpQ74]-In-addition7as-for ^ 

fining the aforementioned-phosphate chemicaUconversion bath4s-returned r and-deposits r it4s-desirable 

^that it is at least one sort of nickel and copper. 

\[0075] As for the metallic ffiateri^^wfii^Tforms a complex in the aforementioned phosphatexhemicaR 
conversion bath, it is desirable that it is at least one sort of zinc, iro n, manganese, and c dcium?^ 
[0076]Th^craum~227whe not touch the aforementioned 

phosphate chemical-conversion bath, it is desirable to use as cathode the metallic material which used 
the aforementioned processed material as an anode plate at the time of the electrolysis processing used 
as cathode, and to impress the voltage not more than 5 V between the aforementioned anode plate and 
cathode by using insoluble material as an anode plate to a phosphate chemical-conversion bath. 
[0077] Moreover, in a claim 23, when the aforementioned processed material does not touch the 
aforementioned phosphate chemical-conversion bath, it is desirable to use as cathode the metallic 
material which used the aforementioned processed material as an anode plate at the time of the 
electrolysis processing used as cathode, and to impress the voltage of the grade which the 
aforementioned cathode does not dissolve substantially between the aforementioned anode plate and 
cathode by using insoluble material as an anode plate to a phosphate chemical-conversion bath. 
[0078] Thus, the dissolution of a metallic material when having not processed the processed material can 
be suppressed by dealing with the case where the aforementioned processed material does not touch the 
aforementioned phosphate chemical-conversion bath. 

[0079] According to the claim 24, while taking out a part of aforementioned phosphate chemical- 
conversion bath and making stability thermodynamically the energy state as a liquid of the 
aforementioned phosphate chemical-conversion bath, returning in the aforementioned bathtub again is 
more desirable than the inside of the bathtub which has the aforementioned phosphate chemical- 
conversion bath after that. 

[0080] Moreover, according to the claim 25, after removing the solid content which took out a part of 
aforementioned phosphate chemical-conversion bath, and deposited during the phosphate chemical 
conversion in membrane formation reaction process, returning in the aforementioned bathtub again is 
more desirable than the inside of the bathtub which has the aforementioned phosphate chemical- 



h g eg b eb eg e e 



Page 9 of 37 



conve^sionjbath _ 

^[0081] By adopting such a method, the nitrogen oxide (N02 etc.) generated by reduction of The reactan? 



ludge) and nitrate ion which were generated unescapable except a processed materi al front fac gris * 

remoyaWejout of a processing bath with for example,_an.electrolysis reacti Therefore, excessive 
eactions other than the reaction for membrane formation can be suppressed in a processing bath. 
[0082] According to the claim 26, it is desirable to throw in the supply liquid containing the processing 
bath component of the concentration higher than the concentration in at least 1 component among the 
components which face to supply the component of the aforementioned phosphate chemical-conversion 
bath, take out a part of aforementioned phosphate chemical -conversion bath, and constitute the 
aforementioned phosphate chemical-conversion bath to this ejection ****. 
[0083] According to this method, a processing bath can be supplied easily. 

[0084] According to the claim 27, it is the electrolysis phosphate chemical film method which uses a 
processed material as cathode and carries out electrolysis processing. The potential which the ion which 
is dissolving during a phosphate chemical -conversion bath is returned, and deposits as a metal The metal 
which is more than the anode electrolysis reaction potential of the water which is a solvent, or more than 
-0.83 V (it displays with hydrogen normal electrode potential) In a phosphate chemical-conversion bath 
from the state which was dissolving in the phosphate chemical-conversion bath and became a cation 
with the reaction which is returned by electrolysis processing and deposits on the front face of the 
aforementioned processed material The electrolysis phosphate chemical -conversion method which 
consists of reactions for which phosphoric-acid ion and the complex-ized metal ion deposit as a 
phosphate crystal in a phosphate chemical-conversion bath corresponding to the dehydrogenation of 

phojphoric-ac id ion is offered . 

[0085] Since according to this art two different reactions were made to perform simultaneously and are 
^closed in the processing bath,ji desire d . com pound coat can be,fomed4n,a , processed^materiaLfront f ace. 



^^^0086] In addition, as for phosphoric-acid ion and the c^)jl ex-ized-m e 

least one sort of Fe, Zn, Mn, calcium, and MgT~ 

[0087] Moreover, as for tETr^ during a phosphate 

chemical-conversion bath is returned, and deposits as a metal is more than the anode electrolysis 
aLofthejwater which is a solvent, or more than -0.83 V (hydrogen normal electrode 
desirabl^that it is at least one sort of nickel, Cu, Fe, and Zn. ~— J 



,r(V> ^^^jgpGtential) > it is des 



\jK *i00lT^ (g/l.)/(concentration of 

^^^phosphoric-acid ion and a phosphoric acid (g/1.)) which processing bath composition when performing 
electrolysis processing complex-izes with phosphoric-acid ion is 0. 1 or more. 

[0089] By making more preferably the ratio of concentration (g/l.)/(concentration of phosphoric-acid ion 
and a phosphoric acid (g/1)) of phosphoric-acid ion and the complex-ized metal ion or more into 0.25 0.1 
or more, it can be made to exist during a processing bath, being able to use a phosphoric acid (H2P04) 
as phosphoric-acid ion (H2P04-), and oxidation reaction of the phosphoric-acid ion in a cathode surface 
can be controlled. Moreover, it is controlling the phosphoric acid which exists during a processing bath. 
[0090] According to the claim 3 1, it is desirable to fluctuate the voltage impressed between the 
aforementioned metallic materials which form an anode plate and cathode at the time of the 
aforementioned electrolysis processing start at the time of the electrolysis phosphate chemical film 
method which carries out electrolysis processing, using the aforementioned processed material as 

cath_o_de.__ ____ _, 

^v^L^0091] Furthermore, as for change of the applied voltage at the time of the aforementioned electrolysis 

^ \proce^ng^art, it is desirable that it is a pulse-like/ 

[0092] In the initial stage by which a coat is formed in a processed material front face by adopting this 
method, though a coat begins to be formed only in a specific part with a processed material, whenever 
electrolysis processing voltage changes, a coat formation part is compulsorily changeable. Therefore, a 
coat can b e uniformly form ed i n ^a^processed^ateriaLfront f ace. _ 

^<\-ju\ [0093] According to the claim 33 ? Jhe metal which does not form phospha telnirs teel fro ntlface, th e 
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aforementioned metal which is the coat which consists of phosphate compounds and constitutes a coat, 

and a phosphate compound offer the compound coat currently distributed to the whole coat. 

[0094] Moreover, according to the claim 34, the compound coat in which the metal which does not form 

phosphate in a steel front face, and the metal which is the coat which consists of phosphate compounds 

and does not form phosphate in the maximum front face of a coat at least exist is offered. 

[0095] Furthermore, according to the claim 35, it is the metal which does not form phosphate in a steel 

front face, and the coat which consists of phosphate compounds, and the aforementioned coat is X-ray 

diffraction analysis, and offers the compound coat which does not show any peaks other than the 

unescapable peak of phosphate. 

[0096] According to the claim 36, the compound coat of the atomic number of Lynn where the atomic 
number of the metal which does not form phosphate in a steel front face, and the metal which is the coat 
which consists of phosphate compounds and does not form phosphate constitutes a phosphate crystal 
which it has 0.25 or more is offered. 

[0097] In addition, as for the metal which does not form the aforementioned phosphate, it is desirable 
that it is at least one sort of nickel, Cu, Fe, and Zn. 

[0098] Moreover, as for the metal which forms a phosphate compound, it is desirable that it is at least 
one sort of Fe, Zn, Mn, calcium, and Mg. 

[0099] According to the claim 40, when the whole steel is made into 100 % of the weight, as for the 
aforementioned steel, it is desirable that iron (Fe) contains 95% of the weight or more. 
[0100] As for the aforementioned X-ray diffraction analysis, according to the claim 41, analyzing in 
ESCA or EDX is desirable. 

[0101] Next, the operation effect mentioned above is further explained to a detail for the conventional 
technology, carrying out comparison examination. 

[0102] First, according to the special playback common No. 822481 [ five to ] official report which is 
the conventional electrolysis phosphate chemical -conversion method, the component of the phosphate 
chemical-conversion bath of the same composition as a non-electrolyzed phosphate chemical conversion 
was used. 

[0103] in order [ namely, ] to make the component in a processing bath react and to form a coat in the 
conventional non-electrolyzed phosphate chemical conversion — a processing bath - very - activity - it 
is - decomposition -- it is easy bath composition That is because the reaction in a solution is not made if 
a processing bath is not made into activity. And in order to make a processing bath into activity (i.e., in 
order to make a phosphoric acid decompose chemically (oxidization : dehydrogenation)), the measures 
which add PH (hydrogen ion concentration) in the predetermined range were taken by the sodium 
hydroxide etc., and the conventional non-electrolyzed phosphate chemical -conversion bath had added 
the nitrite ion as a pro oxidant for reaction promotion. As a result of supplying these chemicals, a 
phosphate chemical conversion will contain many Na ion, consequently the non-electrolyzed phosphate 
chemical-conversion bath is a bath containing many impurities (discard) used as a phosphate coat. 
[0104] The phosphate chemical-conversion bath containing such components other than a coat 
component was being used for the conventional electrolysis phosphate chemical-conversion method. 
[0105] Therefore, components other than this coat component were able to make formation of the 
phosphate chemical -conversion coat which should be formed in a processed material front face have 
been able to check, and were not able to make an efficient coat form in a processed part front face. 
[0106] The phosphate chemical -conversion bath of this invention was considered as the composition 
which sets preferably to 100 ppm or less 400 ppm or less of ion which does not participate in coat 
formation reactions which are metal ions other than a coat component, such as Na, during a phosphate 
chemical-conversion bath to it. Consequently, the stability as a solution of a processing bath improves 
sharply, and has composition which does not generate a sludge. Furthermore, the processing bath 
reacted only on the electrode front face at the time of electrolysis processing, and when other, it was able 
to avoid making it to have been able to consider as the composition to which the component in a 
solution is made to react only on an electrode front face, and react substantially by electrolysis 
processing, in a place. 
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[0107] Furthermore, it is desirable to adopt the following meanses as a means to react only on an 
electrode front face during a processing bath at the time of electrolysis processing, and to make it not 
make it react substantially in a place when other. 

[0108] Namely, while taking out a part of aforementioned phosphate chemical-conversion bath and 
making stability thermodynamically the energy state as a liquid of the aforementioned phosphate 
chemical-conversion bath as the means from the inside of the bathtub which has the aforementioned 
phosphate chemical -conversion bath From then, the inside of returning in the aforementioned bathtub 
again, and the bathtub which has the aforementioned phosphate chemical-conversion bath It is desirable 
to return in the aforementioned bathtub again through the filter for removing the solid content which 
took out a part of aforementioned phosphate chemical -conversion bath, and deposited during the 
phosphate chemical conversion in membrane formation reaction process. 

[0109] moreover, when the aforementioned processed material does not touch the aforementioned 
phosphate chemical-conversion bath Use as cathode the metallic material which used the 
aforementioned processed material as an anode plate at the time of the electrolysis processing used as 
cathode, and insoluble material is used as an anode plate to a phosphate chemical-conversion bath. 
When neither the point of impressing the voltage not more than 5V between the aforementioned anode 
plate and cathode, nor the aforementioned processed material touches the aforementioned phosphate 
chemical-conversion bath It is desirable to perform to impress voltage so that the metallic material 
which used the aforementioned processed material as an anode plate at the time of the electrolysis 
processing used as cathode may be used as cathode and the aforementioned cathode may not dissolve 
substantially between the aforementioned anode plate and cathode by using insoluble material as an 
anode plate to a phosphate chemical-conversion bath. 

[0110] Furthermore, it is desirable to throw into portions other than a cell the supply liquid containing 
the processing bath component of the concentration higher than the concentration of at least 1 
component among the components which face to supply the component of the aforementioned 
phosphate chemical -conversion bath, take out a part of aforementioned phosphate chemical-conversion 
bath, and constitute the aforementioned phosphate chemical -conversion bath to this ejection ****. 
[01 1 1] It is desirable that the ratio of concentration (g/l)/(concentration of phosphoric-acid ion and a 
phosphoric acid (g/1)) of a metal ion which processing bath composition when performing electrolysis 
processing complex-izes with phosphoric-acid ion further again is 0.1 or more. 
[0112] The solid content which does influence during a phosphate chemical -conversion bath at a 
membrane formation reaction is not made to contain substantially, and it reacts only on an electrode 
front face at the time of electrolysis processing, and when other, it can avoid making it react 
substantially by performing the above-mentioned disposal in a place. 

[0113] In addition, although the "electropainting" which is made to carry out the component reaction in 
a solution, and forms a paint film like the "electrolysis phosphate chemical-conversion method" of this 
invention is carrying out careful cautions to preventing condensation of the component in a solution, and 
decomposition, since a solution is the organic substance, it can carry out correspondence good [ of it ] to 
mixing prevention of an impurity by maintaining a processing bath to predetermined temperature and 
always filtering it. 

[0114] Since the "electrolysis phosphate chemical -conversion method" of this invention is electrolysis 
with an inorganic-acid solution, it is desirable to add to the disposal of electropainting and to perform 
the still more above correspondences. 

[0115] Furthermore, since it was made not to contain substantially metal ions other than the metal ion 
which serves as a component of membrane formation of Na as a reaction accelerator like before etc. in 
this invention like claims 1 and 7, phosphoric-acid ion and the metal ion which forms a complex in a 
phosphate chemical -conversion bath can be made to exist as a complex in a phosphate chemical- 
conversion bath. Therefore, in spite of having dissolved the metal ion into the solution during the 
processing bath, it could be made to have been able to exist stably, a phenomenon like generating, such 
as a sludge under processing bath, was able to be made to have been able to suppress, and it was able to 
produce and cheat out of the coat deposit reaction only in the processed material front face. 
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[0116] Many cyano complexes are used for the conventional electroplating, this cyano complex does not 
decompose in a solution, but decomposes only by the cathode surface which a charge concentrates, and 
this corresponds to depositing as a metallic film. 

[0117] Moreover, the conventional non-electrolyzed phosphate chemical -conversion bath also uses the 
complex from the former. That is, within a solution, the metal ion ion (Fe3+, Zn2+, Mn2+, etc.) which 
deposits as a phosphate compound forms phosphoric-acid ion and a complex in a surface of metal, and 
is dissolving in it. However, since the phosphoric-acid ion complex used by the conventional non- 
electrolyzed phosphate chemical -conversion bath is in an activity state (it is unstable) including Na ion 
etc., as compared with the cyano complex used with electrolysis plating, the stability as a complex is 
small. Therefore, it does not decompose easily, no electrolyzing does not become a coat and a sludge, 
either, and this invention is not necessarily used in any way. 

[0118] In addition, if it says about the stability of a complex, a cyano complex is stability size and 
cannot dissociate a complex in processing (electroless plating) in which it does not electrolyze 
(decomposition). Therefore, the cyano complex is used only with electrolysis plating. 
[0119] If stability of a phosphoric-acid ion complex is enlarged, it is ceased easily to decompose the 
complex. The thing with the small stability of the phosphoric-acid ion complex used by the conventional 
non-electrolyzed phosphate chemical-conversion bath is because PH adjustment of a bath is performed 
and it is made to be easy to dissociate phosphoric-acid (adding Na ion etc. for the reason) ion (oxidative 
degradation). PH adjustment of the bath which adds Na+ is not performed in an electrolysis phosphate 
chemical-conversion bath. Therefore, stability of a phosphoric-acid ion complex can be enlarged. And it 
does not decompose and such a processing bath of the stability size of a phosphoric-acid ion complex 
does not form a coat, either, when you have no electrolysis. Moreover, like electroplating also at the 
time of electrolysis processing, it does not decompose in a solution, but in order to decompose only by 
the cathode surface which a charge concentrates and to form a coat, a sludge is not formed 
fundamentally and a processing bath maintains a transparent state. 

[0120] If a phosphoric-acid ion complex is stable and it passes, to coat formation by cathode 
electrolysis, it is unsuitable. Therefore, it is necessary to maintain the stability of a phosphoric-acid ion 
complex in the suitable range. 

[0121] Therefore, in this invention, it is desirable that the ratio of metal ion (g/l .)/(concentration of 
phosphoric-acid ion and a phosphoric acid (g/1)) which processing bath composition when performing 
electrolysis processing complex-izes with phosphoric-acid ion is 0.1 or more. Thereby, the stability of a 
complex is securable. 

[0122] The disposal corresponding to the feature peculiar to an electrolysis phosphate chemical 
conversion is required out of reference of as opposed to the purification methods, such as mixing 
prevention of an impurity and filtration of a bath, and a complex in [examination] electrolysis phosphate 
chemical-conversion utilization peculiar to an electrolysis phosphate chemical conversion. 
[0123] It explains below. 

[0124] In the electrolysis phosphate chemical conversion of this invention, after the aforementioned 
phosphate chemical -conversion method performs electrolysis processing by using the aforementioned 
processed material as an anode plate, it is desirable to perform electrolysis processing by using a 
processed material as cathode. 

[0125] In this case, it is desirable that it is used (Fe, nickel, Zn, etc.) and a coat formation metal etc. uses 
a processed material as cathode as an anode plate. 

[0126] In addition, the electrode material installed in a cell as an anode plate has the two following 
cases. 

[0127] ** An electrode material dissolves, and the metal ** electrode material used as a coat formation 
component may not dissolve, or the hardly dissolved insoluble material cathode electrolysis processing 
may be used with both above-mentioned electrode materials, and may use only one electrode material. 
The outline of the partition is summarized in Table 3. 
[0128] 
[Table 3] 
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[0129] ** When using the metal used as a coat formation component as an anode plate, in the operation 
from an external power, dissolve, and dissolve electrochemically, and after existing by the ionic state 
which carried out soluble into the solution, an anode material deposits in cathode (solid state), and 
serves as a coat. 

[0130] ** When not dissolving or using insoluble material which hardly dissolves as an anode plate, 
make an external power act and deposit in cathode the cation which is dissolving into a solution. ** 
How to use ** uses properly with the property of the phosphate chemical film to form. 
[013 1] As indicated to Table 3, also in the conditions of the conventional phosphate chemical- 
conversion bath, comparatively easily, it dissolves and "the metal (for example, Fe, Zn) which forms a 
phosphate compound" deposits, as there is an actual result in processing in which it does not electrolyze 
(on low voltage), however, "-- there are some metals (for example, Cu) which can be easily dissolved 
and deposited in the conditions of the conventional non-electrolyzed phosphate chemical -conversion 
bath, and the metal which the metal ion dissolved during the phosphate chemical-conversion bath is 
returned, deposits as a metallic element, and becomes solid-state" has some metals (for example, nickel) 
which need large voltage and current for dissolving and depositing 

[0132] And the metal (for example, nickel) which needs large voltage and current for the dissolution and 
a deposit is supplied to a processing bath only by the dissolution from an electrode as an anode plate, 
and if it is going to deposit, big voltage and current will be needed. Such electrolysis processing will add 
big voltage and current relatively [ bath / processing / whole ]. However, such (big voltage and current 
will be needed) electrolysis processing cannot be referred to as suitable to electrolysis of the metal (Fe, 
Zn) which forms the phosphate compound in which electrolysis processing is possible by small voltage 
impression. 

[0133] this invention person recognizes it as "cathode electrolysis processing" having two methods in 
this appearance fundamentally as a feature of an electrolysis phosphate chemical conversion. And 
corresponding to the property of the coat to need, I recognize the difference between these two cathode 
electrolysis mode of processing, and think that it should use suitably. That is, it is deciding the 
composition of a processing bath, and the metallic material used for an anode plate according to the coat 
to need, and using the electrolysis processing (voltage, current) corresponding to its processing bath and 
electrode material properly. 

[0134] Recognition that cathode electrolysis processing can classify into two fundamentally has 
suggested that two different correspondences are required to utilization of an electrolysis phosphate 
chemical conversion, namely, "the metallic material from which the dissolution and a deposit are easy 
and serve as a coat component" and " different correspondence is required of the case where hardly 
dissolve or insoluble material" is used 

[0135] When using "the metallic material (for example, Fe, Zn, Cu) from which the dissolution and a 
deposit are easy and serve as a coat component" of Table 3 as an anode plate, even if those metals do not 
impress voltage, they dissolve in a phosphate chemical-conversion bath easily at a processing bath (even 
electrolyzing [ no ]). If this phenomenon (operation) is left, even when these metal ions do not process, 
they will be dissolved in a processing bath. Consequently, the state of a processing bath will change to 
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the state which cannot be processed. Therefore, a means (device) to suppress the dissolution is needed. 
This is the first correspondence. 

[0136] As the concrete means, the surface area of a metal electrode (anode plate) is controlled at the 
time of ** electrolysis processing. 

[0137] ** Control the electrolytic current of a metal electrode (anode plate) at the time of electrolysis 
processing. 

[0138] ** Perform fine electrolysis (pause electrolysis) which is the grade which the metal which used 
the insoluble electrode as the anode plate and was used as cathode by using as cathode the metal (Fe, Zn, 
Cu) electrode which dissolves easily does not dissolve (it is the grade which a solution component does ' 
not decompose) at the time of an electrolysis pause. This electrolysis is henceforth called "pause 
electrolysis." 

[0139] Dealing with ** is desirable. 

[0140] the second correspondence - "-- it is about the case where hardly dissolve or insoluble material" 
is used 

[0141] For example, although it is required as a coat component, even if it electrolyzes a metal as an 
anode plate, when it is the metal (for example, nickel) with which sufficient dissolution is not obtained, 
it is improper to obtain all metal ions required for a coat component by the dissolution from an 
electrode. In this case, as for supply of the metal ion to a processing bath, it is desirable to add to a 
processing bath and to perform the dissolved metal ion. And cathode electrolysis processing is carried 
out only for the electrolysis reaction (reduction and deposit) in cathode. If it is made this appearance, the 
electrolytic voltage for taking in nickel for a coat component, for example will dissolve nickel from an 
anode plate, and will be small made as compared with the case where considering as a coat is assumed. 
Such a device is desirable to utilization of an electrolysis phosphate chemical conversion. 
[0142] A [reaction which constitutes electrolysis phosphate chemical conversion] this invention is 
having improved the environment an electrolysis phosphate chemical-conversion reaction's having been 
performed, and forms a new electrochemical phosphate chemical-conversion reaction. The outline is 
explained below. 

[0143] The electrolysis phosphate chemical-conversion reaction of a [general recognition of 
electrochemical reaction] this invention decides that a sludge is not included fundamentally. 
[0144] An electrochemical reaction system consists of an anode reaction and a cathode reaction. An 
anode reaction is an anodic reaction and oxidation reaction. Moreover, a cathode reaction is a cathode 
reaction and is a reduction reaction. By the electrochemical reaction system, the electrode potential is 
defined as a cathode reaction being a high order from an anode reaction. 

[0145] Moreover, if an anode plate carries out an anode reaction, the solvent and anion corresponding to 
it will carry out a cathode reaction. And if a cation carries out a cathode reaction, carrying out the anode 
reaction of the solvent and anion corresponding to it is recognized. 

[0146] The outline of the electrochemical reaction system formation formed in electrolysis processing is 
shown in drawing 2 . 

[0147] An electrochemical reaction system is divided into two, ** "the inter-electrode system of reaction 
separated within a solution", and ** "the system of reaction in the same electrode front face which has 
not been separated within a solution", as shown in drawing 2 . 

[0148] ** While having separated "the inter-electrode system of reaction separated within a solution", 
the anode cathode system of reaction is formed. The items are the following. 

[0149] ** The electrochemical reaction system in connection with a -1 inter-electrode cation (the anode 
reaction in an anode plate, and cathode reaction in cathode) 

** The electrochemical reaction system in connection with -2 inter-electrode an anion and a solvent (the 
cathode reaction in an anode plate, and anode reaction in cathode) 

** As for "the system of reaction in the same electrode front face which has not been separated within a 
solution", the anode cathode system of reaction is formed between the cation in the same electrode front 
face, and an anion and a solvent. The items are the following. 

[0150] ** The electrochemical reaction system which consists of an anode reaction of the cation in -1 
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anode-plate front face, a cathode reaction of the cation in cathode-reaction **-2 cathode surface of an 
anion and a solvent, and the anode-reaction cathode reaction and anode reaction of an anion and a 
solvent is formed when an electrochemical reaction system is formed regardless of "radio solution 
processing" and "electrolysis processing." However, the electrochemical reaction system of "radio 
solution processing" consists of only a cathode reaction and an anode reaction on the same front face. It 
is the system of reaction of **-l and **-2, and consists of drawing 2 between a metal (solid-state) and a 
solution (liquid). 

[0151] An electrochemical reaction system may consist of a case where it consists of only a cathode 
reaction and an anode reaction of a couple, and two or more pairs of cathode reactions and anode 
reactions. The electrochemical reaction system of a phosphate chemical conversion is a complicated 
thing which consists of two or more pairs of a cathode reaction and anode reactions, as shown in 
drawing 2 . And the complicated thing makes control of the system of reaction difficult. 
[0152] By the case of "cathode electrolysis processing" of [composition of electrochemical reaction 
system in electrolysis phosphate chemical conversion] electrolysis phosphate chemical conversion, 
when Fe, Zn, nickel, and Cu are used as a coat formation metal electrode (anode plate), as shown in 
Table 4, stratification of the reaction is carried out. In addition, the following examples are the 
phosphate chemical -conversion baths (phosphate chemical-conversion bath) containing zinc ion, nickel 
ion, phosphoric-acid ion, and a nitrate ion, and are the cases where iron (ferrous material) is processed 
[0153] 
[Table 4] 
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[0154] The inter-electrode electrochemical reaction through the external power has two systems 
fundamentally, as mentioned above. One is the inter-electrode system of reaction, and it is the deposit 
reaction (cathode reaction) of the lytic reaction (cathode reaction) of the coat formation metal (electrode) 
in an anode plate, and the dissolved metal ion on the front face of cathode (processed material). Another 
system of reaction is an electrochemical reaction system in the same electrode front face. They are the 
dissolution (oxidization) reaction of the metal in an anode plate, the reduction reaction of a solution 
component (a nitrate ion and water), oxidation reaction of the solution component (phosphoric-acid ion 
and water) in cathode, and the reduction reaction of a metal ion. The metal ion (Zn, Fe, Mn, etc.) which 
forms a phosphate complex deposits in a cathode surface as phosphate with oxidization 
(dehydrogenation) of **** and the phosphoric-acid ion in a cathode surface. 

[0155] It is the situation that polarization of the anode reaction of upper ** and the cathode reaction is 
not carried out to an anode plate and cathode, and the [electrochemical reaction -1 (processing [ in which 
it does not electrolyze ] reaction) of phosphate chemical -conversion reaction] radio solution phosphate 
chemical-conversion reaction is performed on the same front face. 

[0156] A non-electrolyzed phosphate chemical conversion mainly accepts a ferrous material, and it is 
because environmental maintenance of the object is carried out so that an electrochemical reaction 
system may be spontaneously formed also for no electrolyzing between a phosphate chemical- 
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conversion bath and a processing bath. 

[0157] In addition, when a processed material is copper (Cu), a chloride ion (C1-) is added. Moreover, 
when a processed material is aluminum material (aluminum), fluorine ion (F-) is added. If fluorine ion 
(F-) is added, the dissolution (oxidization) of aluminum will become easy and the electrochemical 
reaction system about a phosphate (even electrolyzing [ no ]) chemical conversion will be formed in a 
processing bath. Therefore, a phosphate chemical film comes to be formed like steel. However, fluorine 
ion (F-) is not incorporated by the coat, and it is returned like a nitrate ion (N03-->NO), and it'is 
evaporated (gasification), and it is not excepted from a solution. Therefore, when fluorine ion exceeds 
predetermined concentration, it is necessary to create a processing bath newly. 
[0158] Since, as for a non-el ectrolyzed phosphate chemical-conversion reaction, an electrochemical 
reaction system is formed on the same front face, the dissolution of a material (processed material) is 
restricted by formation of a coat. Therefore, it cannot thicken, without destroying a coat. If 
unreasonableness is carried out and a reaction is continued in order to obtain a thick coat, since the 
reaction will be accompanied by the dissolution of a material (processed material), it will serve as a 
coarse coat. That it is coarse has the thick coat for that reason which is formed from processing (hot 
bath) in which it does not electrolyze, and is used for cold forging press-working-of-sheet-metal 
lubricous surface treatment. 

[0159] Moreover, since a non-electrolyzed phosphate chemical-conversion reaction is an 
electrochemical reaction system on the same front face which does not use an external power, the 
reduction deposit reaction of the metal ion accompanied by change of a charge is restricted extremely. 
Therefore, even if it is a processing bath containing nickel ion, a reduction deposit of nickel can perform 
whether it is very small. (Only the stage in early stages of the coat formation which Fe dissolves is 
possible for a deposit of nickel.) For the reason, the coat to form makes phosphate a principal 
component. This thing is the basis which calls the conventional processing in which it does not 
electrolyze phosphate chemical conversion. 

[0160] When forming a coat only by anode plate electrolysis processing with the [electrochemical 
reaction -2 (anode plate electrolysis processing) of phosphate chemical-conversion reaction] electrolysis 
phosphate chemical conversion, the reaction method is fundamentally the same as processing in which it 
does not electrolyze. The function of anodic treatment is promotion of "the dissolution (oxidization) 
reaction of a metal electrode" of Table 4. "The dissolution (oxidization) reaction of a metal electrode" is 
the first reaction which starts the phosphate chemical-conversion (coat formation) system of reaction. 
The reaction (dissolution of a processed material) is performed [ easily and ] by anode plate electrolysis 
processing. Consequently, the phosphate coat to generate becomes the thing excellent in adhesion with a 
processed material (material). However, it is improper to thicken a coat. 

[0161] When performing cathode electrolysis processing following anode plate electrolysis processing 
and forming a coat, the role of an anode plate is limited to the dissolution (oxidization) reaction of a 
metal electrode, and the reduction reaction of water. The dissolution of a processed material is ensured 
by anode plate electrolysis processing, and a coat is formed by cathode electrolysis processing after that. 

[0162] Therefore, processing bath composition differs in the case where a coat is formed only by anode 
plate electrolysis processing, and the case where a coat is formed by anode plate electrolysis processing 
+ cathode electrolysis processing. 

[0163] In addition, when performing only anode plate electrolysis processing, the cathode which is 
competing selects the material which does not dissolve in a phosphate chemical-conversion bath. 
Therefore, cathode uses the quality of the material which is not dissolved in chemical-conversion baths, 
such as titanium material. 

[0164] As for the [electrochemical reaction -3 (cathode processing) of phosphate chemical-conversion 
reaction] electrolysis phosphate chemical conversion, the method of "anodizing + cathode processing" is 
adopted. In this case, the function of anodic treatment is dissolving a processed material front face and 
securing the adhesion of a coat. Cathode processing forms a coat. 

[0165] In addition, anodic treatment is omissible with a case. This has PH lower than the processing [ in 
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which it does not electrolyze ] bath of the former [ bath / electrolysis phosphate chemical-conversion ], 
when not requiring the adhesion of a coat, and when it is in the inclination to dissolve no electrolyzing 
or a material, the lytic reaction of a material is a time also of no electrolyzing also being performed. 
[0166] As for the conventional non-el ectrolyzed phosphate chemical conversion, "lytic reaction of a 
processed material" and the "reaction relevant to coat formation" are performed on the same front face. 
However, cathode electrolysis processing of this invention does not perform "lytic reaction of a 
processed material" on the front face of the processed material which serves as cathode as shown in 
Table 3. And "the reaction relevant to coat formation" is performed on a processed material front face 
(cathode). 

[0167] The electrochemical reaction system which participates in cathode electrolysis processing has the 
three systems of reaction, if the classification stated by drawing 2 is followed. 
[0168] The oxidation reduction (dissolution-deposit) system of reaction of the metal ion between i 
electrodes (anode plate-cathode) (**-l of drawi ng 2 ) 

The anion between ii electrodes (anode plate-cathode), the anode reaction of an anion and a solvent 
(water) in the oxidation-reduction reaction system (**-2 of drawing 2 ) iii cathode surface of a solvent 
(water) and the cathode reaction of a metal ion (**-2 and **-3 of drawing 2 ) 
It explains in order of below. 

[0169] The oxidation reduction (dissolution-deposit) system of reaction of the metal ion between i 
electrodes (anode plate-cathode) (**-l of drawing 2 ) 

This inter-electrode reaction is formed from a cathode-surface cathode reaction (reduction of a metal 
ion, deposit), and the anode reaction on the front face of an anode plate (dissolution of a metal). It is an 
electrolysis reaction using the external power, and since a cathode surface receives the big 
electrochemistry energy in cathode reaction, it can perform the deposit reaction accompanied by change 
(reduction) of a charge. A cathode deposit reaction is a deposit reaction accompanied by change 
(reduction) of metal ions, such as nickel, copper, iron, and zinc, of a charge, and is combined in an 
operation equivalent to electroplating to a ground metal. In addition, although the metal which serves as 
a formation coat in phosphate, such as iron and zinc, deposits preferentially as phosphate without change 
of a charge, the dissolution deposition potential accompanied by change of a charge is more than the 
anode-reaction potential (-0.83 V) of water, and is possible also for changing a charge and depositing as 
a metal. [0170] the anion between ii electrodes (anode plate-cathode), and the oxidation-reduction 
reaction system (**-2 and **-3 of drawing 2 ) of a solvent(water) - this inter-electrode reaction is 
formed from a cathode-surface anode reaction (dissociation of phosphoric-acid ion, generation of 
oxidization and phosphate, and oxidization of a solvent(water)), and the cathode reaction on the front 
face of an anode plate (reduction of a nitrate ion, and reduction of a solvent(water)) The phosphate 
crystal generated by this electrochemical reaction system being formed is electrochemically combined 
with a cathode surface firmly as a coat. 

[0171] The anode reaction of the anion and solvent in an iii cathode surface(water), and the cathode 
reaction of a metal ion (**-2 of drawing 2 ) 

This system of reaction is formed between oxidation reaction ((19) formulas, anode reaction) of the 
water in a cathode surface, and the cathode deposit reaction ((13), (14), (15), (16) formulas) 
accompanied by change (reduction) of a metal ion of a charge. By this system of reaction being formed, 
the ion which is dissolving during a phosphate chemical-conversion bath is returned, and the direct 
deposit of the metal beyond the -0.83 V (hydrogen normal electrode potential) grade which is the anode- 
reaction potential of water of the potential (dissolution-deposit reversible electrode potential) which 
deposits as a metal is attained. As stated previously, as for the electrode potential, it is defined by the 
electrochemical reaction system that a cathode reaction is a high order from an anode reaction. 
Therefore, it guarantees that the deposit of the metal ion which has a dissolution-deposit reversible 
electrode potential more than zinc (dissolution-deposit reversible-electrode-potential (hydrogen normal 
electrode potential) —0.77V) is possible by forming this system of reaction. That is, the metal in ** 
which can be deposited is decided. An electrolytic deposition is improper for the low metal of 
dissolution-deposit reversible electrode potentials, such as a dissolution-deposit reversible electrode 
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potential (hydrogen normal electrode potential) (=-2.7V) of sodium, and a dissolution-deposit reversible 
electrode potential (hydrogen normal electrode potential) (-2.9V) of a potassium, and it is a metal used 
as a coat component. Therefore, those metal ions will block electrolysis processing coat formation. 
[0172] In addition, it is possible for Zn, Fe, etc. to change a charge as a metal theoretically, and to 
deposit. However, as for Zn, Fe, etc., it is common to form phosphoric-acid ion and a complex and to 
exist in a processing bath. And it is [ depositing direction- wise / energy / as phosphate ] easy. Therefore, 
Zn, Fe, etc. will exist in a coat preferentially as phosphate. 

[0173] In cathode electrolysis processing of this invention, since it was made not to contain substantially 
the solid which affects a coat formation reaction while setting preferably about 0-400 ppm of metal ions 
other than the component of the aforementioned coat to 0-100 ppm or less, since it tackled in the 
compound coat, the compound coat itself was able to bring the metal which does not form phosphate 
close to the property of the conventional "plating." Therefore, the phosphate chemical film to form had 
high energy delivered and received electrochemically, and was able to be stuck and fixed firmly at 
cathode (processed material). 

[0174] In this invention, it continues by connection of an external power and the oxidation reduction 
(dissolution-deposit) system of reaction of the metal ion between electrodes (anode plate-cathode) is 
formed. Therefore, metals, such as nickel, are returned -> deposited by all coat morphosis, and it 
becomes possible for you to make it distributed. Moreover, it also becomes possible to include only a 
specific metal and it also becomes possible not to include a certain metal of it. That is, it became 
controllable [ a cathode processing coat formation reaction ]. 

[0175] the [feature of electrolysis phosphate chemical -conversion coat] this invention - setting - 
especially - it should observe - a deposit of the metal accompanied by change of a charge is becoming 
possible through between the whole term of coat formation This is the same phenomenon as 
"electroplating." [0176] That is, an electrolysis phosphate coat can be called "phosphate content 
compound electroplating film." That is, the metal (example : nickel) with which the atomic number ratio 
of concentration does not form phosphate was able to form the included coat on the maximum front face 
of a phosphate chemical film rather than one fourth of Lynn (P) which is the element which forms 
phosphate. (Refer to the EDX coat analysis result of refer to [ of Table 10 and an example 1 ] the EDX 
coat analysis result, Table 16, an example 4, and an example 5) Such a coat is a coat unrealizable in the 
conventional processing which used the crystallization operation of phosphate and formed the coat in 
which it does not electrolyze. 

[0177] (Atomic number ratio-of-concentration nickel/P=l/4 correspond to nickel/Zn3 2 (PCM) being one 
half of abundance ratios.) 

In addition, it is not carrying out cathode electrolysis processing of the metal accompanied by change of 
a charge, and it is possible to completely lose a deposit of the metal accompanied by change of a charge 
as well as processing in which it does not electrolyze. (Refer to Table 12 and the EDX coat analysis 
result of an example 2) Further, another feature of the electrolysis phosphate chemical-conversion coat 
of this invention is forming a coat without the peak of a phosphate crystal, when the X diffraction of the 
coat is carried out. (Table 16, drawing 16 , example 3 reference of drawing 17 ) Since the coat formation 
of this is electrolysis processing, a deposit of the metal (an example, nickel) accompanied by change of a 
charge is because it becomes possible through between the whole term of coat formation. That is, I 
subordinate the deposit of a phosphate crystal to a deposit of the metal (an example, nickel) 
accompanied by change of a charge, and think that it is the result of distributing a phosphate crystal 
minutely in a metal component. Although it is the coat which the coat of an example 3 contains Lynn 
(P) and Zn, and contained phosphate, a phosphate crystal distributes with nickel metal and serves as a 
coat. It is shown in the EPMA elemental-analysis photograph (Table 17, drawing 20 -29) of the 
direction of a coat cross section. This coat can be called "phosphate content compound electroplating 
film." 

[0178] As mentioned above, this invention developed the electrolysis phosphate chemical conversion 
suitable for the principle of electrochemical reaction. 

[0179] That is, it is were able to offer the phosphate chemical-conversion method which can also form 
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the coat which consists of the coat which is mainly concerned with the conventional phosphate crystal to 
phosphate, and a metal in a phosphate chemical film. 

[0180] Furthermore, the compound coat obtained in this invention was able to be used as the object 
containing the metallic material which is not phosphate. 

[0181] Therefore, this new phosphate chemical conversion can obtain a compound coat applicable to 

many metallic materials similarly, if electroplating is applied regardless of a metaled kind 

[0182] 

[The mode of implementation of invention] [composition of electrolysis phosphate chemical conversion] 
electrolysis phosphate chemical conversion - ** equipment - it consists of ** processing bath 
composition ** processing bath electrochemical condition ** electrolysis methods 
[0183] First, the equipment used for this electrolysis phosphate chemical-conversion method is 
explained using drawing 3 . 

^ n [0184] Drawing 3 is the composition at the time of cathode electrolysis processing. 

Y\^y [0185] 1 here the phosphate chemical-conversion bath of this invention and 2 A processed material, and 
3 and 4 are working electrodes. 3 The working electrode which consists of a metallic material which 
forms a complex in phosphoric-acid ion and a phosphate chemical-conversion bath in the 
aforementioned phosphate chemical-conversion bath, and 4 the metallic material 4 whose potential 
which the ion which is dissolving during a phosphate chemical-conversion bath is returned, and deposits 
as a metal is more than the anode electrolysis decomposition-reaction potential of the water which is a 
solvent, or more than -0.83 V (it displays with hydrogen normal electrode potential) - a village - it is a 
working electrode 

[0186] Moreover, the power supply to which 5 impresses voltage between a processed material 2 and 
working electrodes 3 and 4, and 6 are the filtration and the circulating pump for taking out a part of 
phosphate chemical-conversion bath 1, and making stability thermodynamically the energy state as a 
liquid of the phosphate chemical -conversion bath 1 from the inside of the bathtub which has the 
P hos P hate chemical -conversion bath 1, and 7 is a filter from which the solid content which deposited 
during the phosphate chemical-conversion bath 1 in membrane formation reaction process is removed. 
* [0187] The supply chemical which consists of concentration with the pause electrolysis positive 

electrode which 8 becomes from an insoluble material to the phosphate chemical-conversion bath 1 used 
when the aforementioned processed material does not touch the aforementioned phosphate chemical- 
conversion bath and 9, and 10 are the chemical make-up pumps for making this supply chemical throw 
in during a processing bath. [ higher than the concentration of the component of the phosphate chemical- 
conversion bath 1 ] 

[0188] 1 1 is a control computer which controls an input, applied voltage, etc. of a supply chemical based 
on the information from the sensor 12 which measures PH, ORP, etc. of a processing bath. 
[01 89] In drawing 3 , this invention is explained below. 

[0190] In this invention, through DC power supply, a processed material (processed material) is 
connected to cathode, and the electrode (a working electrode is called henceforth) constituted from an 
insoluble conductive material by the metal or bath which forms a phosphate coat is connected to an 
anode plate. In addition, at the time of anode plate electrolysis processing, a processed material is 
connected to an anode plate and a conductive material insoluble to a bath is connected to cathode. 
[0191] In anode plate electrolysis processing, the number of working electrodes (counter electrode) is 
one. 

[0192] Although a working electrode also has one kind of case, as for the case of cathode electrolysis 
processing, it may use two or more kinds (material) as an electrode. Moreover, as for the DC power 
supply used for electrolysis, installing for every working electrode is desirable. It is for preventing the 
phenomenon said that much current flows to the electrode arranged in the place where current tended to 
flow, and current does not flow to the electrode which is not so occurring, when of the same kind [ two 
or more ] make electrode connection from one DC power supply. 

[0193] The electrode for pause electrolysis is installed in a processing tub. The electrode for pause 
electrolysis (anode plate) uses an insoluble conductive material for a bath. The role of this electrode is 
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preventing the dissolution of a working electrode, when a processed material (processed material) is not 
processed (at the time of an electrolysis pause). At the time of an electrolysis pause, this insoluble 
conductive material is used as an anode plate, and it connects with DC power supply by using a working 
electrode as cathode. And fine electrolysis which is the grade which a working electrode does not 
dissolve is carried out. This electrolysis is called pause electrolysis. By this pause electrolysis, it 
prevents that a working electrode dissolves in a bath at the time of an electrolysis pause, and 
decomposition of a processing bath is prevented. 

[0194] Since it filters and circulates through a processing bath, a circulating pump is used. Moreover, a 
(\ W*'" filter is used in order to remove the generated sludge. When electrolysis processing is ended and the 
current to a processed material is stopped, the phenomenon in which the charge accumulated at the 
processed material is emitted to a processing bath occurs. One portion of a coat is emitted to a bath in 
that case. When they are accumulated, a sludge will generate. When those phenomena continue, a sludge 
will continue and will be generated. Filtration and circulation of a processing bath suppress those 
phenomena. 

[0195] A sensor electrode tub installs PH electrode, an ORT electrode, EC (electrical conductivity) 
electrode, a thermometer electrode, etc. In a processing tub, since an electrolytic current flows, these 
electrodes cannot be installed. Therefore, it installs separately. 

[0196] A supply chemical tank and a make-up pump are installed in order to supply a chemical. In 
addition, as for a chemical, it is desirable to supply the portion (tub) after dissociating with a cell in 
filtration / circulation path of a processing bath. It is because it reacts before chemical component ion 
will dissolve in a bath, if the cell is always fine-electrolyzed for this also during the pause, it is very 
activity electrochemically, it is concentration size from a processing bath at the activity tub and an 
activity chemical is supplied, and it becomes easy to form a sludge. 

[0197] The computer for control is installed in order to perform electrolysis processing (reaction) 
appropriately. 

[0198] The degree of dissociation of a phosphoric acid is described here. PH of the electrolysis 
phosphate chemical -conversion bath of this invention is the phosphate chemical -conversion bath of 0.5- 
5. The key factor from which the phosphate chemical-conversion bath changes is that the phosphoric 
acid (H3P04) which is the component of a processing bath (phosphate chemical-conversion bath) 
dissociates. That is, it is a phosphoric acid's (H3PO's4) decomposing and enlarging the acid dissociation 
exponent (pKa) of a phosphoric acid. An acid dissociation exponent (pKa) is the opposite numeric value 
of the inverse number which is a dissociation constant, and shows that the degree of dissociation of an 
acid is so low that the value is large. That is, it is shown that the strength as an acid is low. 
[0199] For the degree of dissociation of an orthophosphoric acid (H3P04), although it is pKa=2.15, 
H3P04 is H+. The degree of dissociation of H2P04- which is in the dissociated state is pKa=7.2. This 
thing shows as an acid that H2P04- is weaker than H3P04. 

[0200] The state is electrolysis although a processing bath contains phosphoric-acid ion. It changes with 
H3P04 ->H2P04->HP042->P043- (reduction), finally becomes phosphate (Zn2Fe(P04)3 grade), and 
becomes a coat. 

[0201] Therefore, it always dissociates and H3P04 of a processing bath is H2P04. - It is under 
influence are uninfluential. The state of the phosphoric acid of a processing bath is H3P04 subject, or is 
an H2P04-subject, or, therefore, this thing shows that the acid activity of a processing bath differs 
greatly. 

[0202] And in carrying out the subject of H3P04, the acid activity of a processing bath becomes large 
relatively, and H3P04 is the direction (direction which a phosphoric acid dissociates) which consumes 
an acid (H+) in a processing bath, and it stabilizes it. That is, although the solution which contains 
H3P04 in a subject consumes an acid (H+), the object will dissolve Fe electrode immersed in the 
processing bath, and will consume an acid (H+). Such an operation is a processing bath's decomposing 
and generating a sludge. 

[0203] Since it is such, the ratio of the metal ion dissolved during a processing bath becomes small as 
the ratio which the processing bath which carries out the subject of H3P04 will contain many acids 
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(H+), and contains an acid (H+) is large. Consequently, the ratio of "the metal (Zn, Fe, Mn, etc.) 
component ion / phosphoric-acid ion which serves as phosphate and goes into a coat, and the phosphoric 
acid" under processing bath becomes small relatively. 

[0204] On the other hand, a metal ion will be included instead of many acids (H+) being included when 
a processing bath is an H2P04-subject, and the ratio of the metal ion dissolved during a processing bath 
becomes large. Consequently, the ratio of "the metal (Zn, Fe, Mn, etc.) component ion / phosphoric-acid 
ion which serves as phosphate and goes into a coat, and the phosphoric acid" under processing bath 
becomes large relatively. 

[0205] Such a thing shows the possible thing by the degree of dissociation of the phosphoric acid of a 
processing bath controlling the ratio of "the metal (Zn, Fe, Mn, etc.) component ion / phosphoric-acid 
ion which serves as phosphate and goes into a coat, and a phosphoric acid." That is, the stability of the 
processing bath in electrolysis processing is possible by controlling the ratio of "the metal (Zn, Fe, Mn, 
etc.) component ion / phosphoric-acid ion which serves as phosphate and goes into a coat, and a 
phosphoric acid." 

[0206] Its attention is paid to the metal (Zn, Fe, Mn, etc.) component ion which serves as phosphate and 
goes into a coat for those metal ions forming phosphoric-acid ion (H2P04-) and a complex in a solution, 
and phosphoric-acid ion (H2P04-) stabilizing them by it. Therefore, even if it dissolves the metal ion 
(nickel, Cu, etc.) used as phosphate, it does not become complex-ization of phosphoric-acid ion 
(H2P04-), and does not contribute to stabilization of a processing bath. 

[0207] In addition, the ratio of "the metal (Zn, Fe, Mn, etc.) component ion / phosphoric-acid ion which 
serves as phosphate and goes into a coat, and a phosphoric acid" is a concentration (g/1.) ratio of ion, and 
can be displayed. 

[0208] When a flow by mass production is assumed in consideration of utilization, stabilization of a 
processing bath is very important. 

[0209] In the case of the electrolysis phosphate chemical-conversion bath containing phosphoric-acid 
ion, a nitrate ion, the metal (Zn, Fe, Mn, etc.) component ion that serves as phosphate and goes into a 
coat, and the metal ion (nickel, Cu, etc.) used as phosphate, it is appropriate for metal (Zn, Fe, Mn, etc.) 
component ion concentration (g/1) 7 [ / (concentration of phosphoric-acid ion and a phosphoric acid 
(g/1)) ] ratio that it is in the range 1 / more than ten (=0. 1) Desirably, it is the range of 1 / 4 (=0.25)-3 . 
[0210] When the above-mentioned ratio is 0. 1 or less, as for a processing bath, the ratio of an 
orthophosphoric acid (H3P04) becomes large, and the stability of a processing bath becomes small. 
(Although examples 1 are Zn ion =0.4 g/1 and phosphoric-acid ion =7.6 g/1, as compared with Fe 
electrode surface-area =380cm2 / individual, amount =of electrolysisS 1 A / eight pieces, and other 
examples, it is the amount size of electrolysis of Fe.) Therefore, it is presumed that metal (Zn, Fe, Mn, 
etc.) component ion concentration (g/1.) 7 [ / / which becomes phosphate and goes into a coat / 
(concentration of phosphoric-acid ion and a phosphoric acid (g/1)) ] the above-mentioned ratio becomes 
0.1 or more. The upper limit of the above-mentioned ratio is decided again with "the solubility in the 
processing bath of the metal (Zn, Mn, etc.) component ion which serves as phosphate and goes into a 
coat", and "a practical 

[021 1] In this invention, the metal ion which serves as the above-mentioned phosphate and goes into a 
coat dissolves a nitrate, and is taken as a solution (processing bath). A nitric acid Zn and a nitric acid Mn 
are compounds with large solubility. It is possible to add about 1-10 g/1 of phosphoric acids in a nitric- 
acid Zn solution or a nitric-acid Zn+ nitric-acid nickel solution, and to carry out electrolysis processing 
to it. In such a case, the big factor which can make a processing bath muddy and checks coat formation 
is the solubility of a solution. Although it is a premise in an electrolysis phosphate chemical conversion 
that Zn, nickel, etc. are dissolving, when it dissolves as zinc nitrate, it is possible to carry out the 100 g/1 
dissolution of the zinc. Therefore, if it limits with solubility, the upper limit of "metal (Zn, Fe, Mn, etc.) 
component ion concentration (g/l)/(concentration of phosphoric-acid ion and a phosphoric acid (g/1)) 
which becomes phosphate and goes into a coat" will become ten to about 100. [0212] The element 
which determines another upper limit is "a practical view." It is required that it should generally make 
chemical concentration low. If it judges from the view, I will think that about four are appropriate to the 
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upper limit of "metal (Zn, Fe, etc.) component ion concentration (g/l)/(concentration of phosphoric-acid 
ion and a phosphoric acid (g/l)) which becomes phosphate and goes into a coat." (However, in a 
solution, since it cannot exist as the 1st Fe ion (Fe2+) but turns into the 2nd Fe ion (Fe3+), its 
cohesiveness is strong, and Fe ion is the stage supplied to the processing bath, and since having 
generated a sludge was admitted, it cannot be used for supply liquid.) 

A [processing bath composition] electrolysis phosphate chemical -conversion bath is fundamentally 
classified into the following components. [0213] That is, as an anion, it has ** nitrate-ion (it is not what 
oxo acid (oxygen acid) ion [ containing nitrogen ], however nitrate ion might have nitric-acid nickel, 
nitric acid Zn, etc. dissolved, and was supplied from nitric acid (HN03)) ** phosphoric-acid ion. 
Moreover, there is a metal ion which is more than -0.83V (hydrogen normal electrode potential) whose a 
deposit reversible electrode potential is the anode electrolysis potential of water as the metal ion in 
which the charge of metal ions, such as a metal ion which is a metal ion crystallized as phosphate and 
forms a complex in phosphoric-acid ion and a phosphate chemical -conversion bath into coats, such as 
** zinc, manganese, calcium, and iron, as a cation, ** and nickel, and copper, changes and (reduction) 
deposits (coat-izing), and a metal which is 

[0214] The feature of this processing bath composition classification is having classified the processing 
bath component into four according to the role (function) in a coat formation reaction. There is such no 
view (recognition) into the conventional phosphate chemical conversion. 

[0215] In addition, components other than the above can also be added if needed. For example, the 
example of the chloride ion at the time of being aimed at the fluorine ion at the time of being aimed at 
aluminum material and copper material etc. is given. 

[0216] The metal ion in which the charge of a metal ion changes and (reduction) deposits in processing 
in which it does not electrolyze (coat-izing) was only nickel in the case of processing steel. And it is 
only depositing in an iron interface and nickel cannot exist in the maximum front face of a coat. This 
shows that it corresponds to being performed only by the deposit accompanied by change of the charge 
of nickel corresponding to the dissolution of iron. Except the interface of steel, since there is no 
dissolution of iron, nickel does not deposit. This thing shows the feature of the conventional processing 
[ in which it does not electrolyze ] coat. That is, the coat obtained from processing in which it does not 
electrolyze turns into a coat of a phosphate subject. 

[0217] However, the metal ion in which the charge of metal ions, such as nickel, changes and 
(reduction) deposits in this embodiment (coat-izing) can extend the range in the environment which can 
be returned in an electrolytic solution using an external power. Theoretically, in electrolysis processing, 
the metal ion which is a dissolution-deposit reversible electrode potential (cathode deposit reaction 
potential) more than the anode electrolysis reaction potential (-0.83V) of the water in a cathode surface 
can deposit. The metal applicable to it has copper, nickel, iron, zinc, tin, lead, chromium, etc. 
[0218] Moreover, for a processing bath to contain in a minute amount the metal ion in which the charge 
of a metal ion changes and (reduction) deposits (coat-izing) (0. 1 or less g/l), or not to contain at all may 
be desired. This is the case where the adhesion to the material of a coat is reduced. As for the coat used 
for the cold forging processing lubricating treatment of steel, it is desirable to form as a coat the uniform 
phosphoric-acid zinc crystal to which a material and adhesion are falling. It is because lubricity will fall 
if adhesion is good. The bath in which charges, such as nickel, do not contain the metal ion which 
changes and (reduction) deposits is required for such coat formation. 

[0219] In addition, you should make it the matter which does not participate in coat formation not 
included as much as possible about composition of a processing bath. Therefore, in the cation (metal 
ion), you should restrict mixing of the sodium ion used for a degreaser. And Na ion, K ion, CI ion, a 
sulfate ion (S042-), etc. should not be included in the chemical supplied to a phosphate chemical 
conversion. 

[0220] Unnecessary ion, such as Na ion, has the fewer possible desirable one. Using for washing of a 
last process the water which carried out softening processing as actual correspondence should avoid. 
And the concentration of unnecessary ion, such as Na ion of a processing bath, is considered that it is 
desirable preferably to make 100 ppm or less into a standard 400 ppm or less. 
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[0221] Next, the desirable composition in each item is specified as follows. 
[0222] Nitrate-ion concentration the concentration of 6 g/l - 140 g/1, phosphoric-acid ion, and a 
phosphoric acid The concentration of the phosphoric-acid ion which consists of at least one sort of 0.5 
g/l - 60 g/l, for example, zinc, manganese, iron, and calcium, and the metal ion which forms a complex 
in a phosphate chemical -conversion bath The ion which is dissolving during the phosphate chemical- 
conversion bath which consists of at least one sort of 1 g/l - 70 g/l and nickel, copper, iron, zinc, and 
chromium is returned. As for the concentration of the metal ion whose potential which deposits as a 
metal is more than the anode electrolysis reaction potential of the water which is a solvent, or more than 
-0.83V (it displays with hydrogen normal electrode potential), it is desirable that it is 0 g/l - 40 g/l. 
[0223] As an item which carries out a [processing bath electrochemical condition] processing bath 
electrochemical condition convention, there are PH, ORP (oxidation reduction potential), EC (electrical 
conductivity), and temperature. It depended for the promotion energy of electrochemical reaction on the 
chemical energy which a chemical-conversion bath has in processing in which it does not electrolyze. 
Therefore, there is the need of specifying stricdy, about the electrochemical conditions which specify the 
situation of electrochemical reaction. However, it depends for the promotion energy of electrochemical 
reaction on an external power in electrolysis processing. That is, the grade which electrochemical 
conditions contribute to promotion of a reaction is small as compared with processing in which it does 
not electrolyze. Therefore, it is not necessary to specify the electrochemical conditions of a processing 
bath strictly. 

[0224] This is the electrolysis processing "electroplating" -etc. -put in practical use, and corresponds to 
omitting positive management of electrochemical conditions. 
[0225] The desirable range of each item is shown below. 

[0226] First, as a desirable range of PH, the range of 0.5-5 is good. The thing with the large width of 
face of PH is because it corresponds to composition of a processing bath. The processing bath of this 
embodiment carries out the principle [ it being the electrolyte processing bath which does not contain the 
matter which does not participate in coat formation ]. Therefore, a processing bath can be existed also in 
a four or more-PH field, without generating a sludge. 

[0227] ORP (oxidation reduction potential) of a processing bath reflects composition of a processing 
bath. The reaction formula which carries out electrolysis phosphate chemical-conversion reaction 
participation is shown in Table 3. The cathode decomposition reaction (1.23 V) of water has the highest 
reaction potential in it. Moreover, similarly it is the anode electrolysis reaction (-0.83V) of water which 
shows the lowest reaction potential. Therefore, as for ORP of the processing bath of this invention, 
between -0.83V to 1 .23V is theoretically desirable. 

[0228] Furthermore, the range of 0-1 V (hydrogen normal electrode potential) is desirable. 
[0229] Composition of EC (electrical conductivity) processing bath is reflected. Moreover, the 
measuring method of conductivity is not standardized strictly. In general measurement, the range of 4- 
60mS is desirable. 

[0230] If it becomes as coat formation is carried out, the degree of processing bath temperature has the 
desirable range of 10-90 degrees C. That is because energy can be supplied also in a low-temperature 
field since a processing bath does not contain the ion which does not participate in coat formation and an 
external power is used for a stable thing and reaction promotion to heat. 
[023 1] Practical temperature changes with composition of a processing bath. 

[0232] Practical control of a [electrolysis method (control of cathode electrolysis phosphate chemical- 
conversion reaction)] cathode electrolysis processing reaction is performed combining an operation 
(anode plate) electrode material, processing bath composition and the electrolysis method, and three 
components of conditions corresponding to the property of the coat to form. 
[0233] Hereafter, each inner important point is explained. 

[0234] In an operation (anode plate) electrode material, the metallic material in which an anode plate 
electrode material forms a coat is chosen. For example, iron, zinc, nickel, copper, etc. are common. In 
addition to these metals, it is also possible to use the manganese content alloy, calcium content alloy, 
and Magnesium alloy material which form a phosphate compound. Moreover, there is possibility of 



h g eg b eb eg e e 



Page 25 of 37 



using the metallic material which has normal electrode potentials beyond -0.83V, such as tin and lead. 
Even if those metals combine two or more material as an anode plate even when they are independent 
and, they can be used. 

[0235] It mentioned above about processing bath composition (an anion, cation). However, in this 
embodiment, although a processing bath does not include any anions other than a nitrate ion and 
phosphoric-acid ion in principle, it may be able to contain other ion depending on the kind of processed 
material. For example, when forming a phosphate chemical conversion in copper material, it can also 
take that CI ion is included into consideration. Although this is the operation at the time of anodizing, CI 
ion carries out the following anode reaction to copper material. 
[0236] 

Cu+Cl-->CuCl+e (0.137V) (20) 

Since it is included in a coat, if it adds appropriately, as CI ion, remain CuCl and it will not increase to a 
processing bath. 

[0237] Moreover, when carrying out coat processing at aluminum material, fluorine ion can also be 
included a little from the intention which promotes the lytic reaction of aluminum material. In this case, 
although fluorine ion does not serve as a coat component, in order to promote the lytic reaction of 
aluminum material, it is effective. Therefore, little addition of the grade to which fluorine ion supplies a 
part for carrying out from a processing bath is permitted. 

[0238] The electrolysis method and conditions are what voltage and current to impress between selected 
working electrodes (anode plate) and processed materials (cathode). The electrolysis method and 
conditions change with the kind of selected working electrode, and kinds of coat to form. Generally two 
kinds, "the metal (zinc, iron) crystallized as phosphate" and "the metal (nickel, copper) which a metal 
ion is returned and deposits", are used for a working electrode. 

[0239] In order to secure adhesion with a metal, after performing electrolysis which used "the metal 
(nickel, copper) which a metal ion is returned and deposits" for the working electrode first, it is desirable 
to carry out by carrying out electrolysis which, subsequently to a working electrode, used "the metal 
(zinc, iron) crystallized as phosphate" independently, or using two kinds of electrolysis together. 
[0240] In order not to secure adhesion with a metal, it is desirable to perform only electrolysis which 
used "the metal (zinc, iron) crystallized as phosphate" for the working electrode. 
[0241] For an electrolytic voltage, 1-50V, and an electrolytic current are 0.01 - 10 A/dm2. It is the usual 
range. Moreover, especially electrolysis time is not specified. 

[0242] Various kinds of coats can be formed with devising cathode electrolysis processing. For 
example, it is using the bath containing many zinc and using a zinc electrode, and it is possible to form 
the coat containing many zinc. Such a coat is applied to a cold forging processing ground. 
[0243] Moreover, the bath containing many nickel can be used, nickel electrode can be used and 
electrolyzed first, and, subsequently the coat containing many nickel can be formed in a ferrous-material 
front face by performing each electrolysis using nickel electrode and an iron electrode. The coat 
containing many nickel is excellent in adhesion with an iron base (ground), and suitable for the paint 
ground. 

[0244] In order to clarify the feature of a [difference with the conventional electrolysis processing] book 
embodiment, difference with the conventional electrolysis phosphate chemical-conversion method is 
shown in Table 5. 

[0245] A fundamental difference is composition of a processing bath. It differs greatly to the processing 
bath of this embodiment being "a bath which does not contain the impurity which was suitable in order 
to make the component in a solution react at an electrolysis reaction" in that the conventional 
electrolysis processing bath is "a bath containing the impurity which has succeeded the contents of a 
radio solution processing bath." 
[0246] 
[Table 5] 
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[0247] The coat which can be obtained is explained in [consideration of an electrolysis phosphate 
chemical film], next this example. 

[0248] As mentioned above, the method of the former [ reaction / coat formation / of this embodiment ] 
differs from the contents of electrochemical reaction. As the classification (Table 4) of a cathode 
electrolysis processing reaction showed the contents of the electrochemical reaction of this embodiment, 
an "inter-electrode electrolysis reaction" is a subject. 

[0249] However, the conventional technology including a special playback common No. 822481 [ five 
to ] official report does not assume such an "inter-electrode electrolysis reaction." The special playback 
common No. 822481 [ five to ] official report has the intention of the electrolysis processing for 
reinforcing the electrochemical reaction in the conventional non-electrolyzed phosphate chemical 
conversion. 

[0250] As for a processing [ in which it does not electrolyze ] bath, "the electrolysis reaction between 
the processed material (solid-state) in the same surface of metal and a processing bath (liquid) of an 
electrolysis reaction" is a subject. It will become Table 6 if the difference (contents) between this 
invention and processing in which it does not electrolyze is summarized 
[0251] 
[Table 6] 
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[0252] The feature of the coat of this invention is that inter-electrode electrochemical reaction calls it the 
coat of a subject. That is, it is the coat which acquires bigger electrochemistry energy than the coat 
obtained from processing in which it does not electrolyze, and is formed. 
[0253] 

[Example] The process of an example and the example of comparison is shown in Table 7. 

[0254] The alkaline-degreasing material of predetermined concentration and temperature is used for a 

degreasing process, and it is immersed for 4 to 5 minutes. A pickling process is immersed in the solution 

of hydrochloric acid 10% for 5 to 10 minutes. A surface control is immersed to PL-ZTby Nihon 

Parkerizing Co., Ltd. 0.2%. A rinsing process is performed until chemicals, such as degreasing material, 

are certainly removed from a processed material. Electropainting is setting paint thickness after baking ' 

to 20-25 micrometers using the power top U-56 by Nippon Paint Co., Ltd 

[0255] 

[Table 7] 
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[0256] Composition of the phosphate chemical-conversion bath of an example and the example of 
comparison and electrochemical conditions are shown in Table 8. 
[0257] 
[Table 8] 
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[0258] The electrolysis processing conditions of an example and the example of comparison are shown 
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in Table 9. The example 2 of comparison is removed, it filters and circulates through a phosphate 
chemical-conversion bath, a processing bath decomposes, and it is made for a sludge to generate and not 
to become muddy. The example 2 of comparison is the coat of the thick-film type used for a cold 
forging lubricating treatment, processing in which it does not electrolyze -- a thick film - ** - in order 
to carry out, it is necessary to heat a bath and the bath is maintained by 80 degrees C 
[0259] 
[Table 9] 
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[0260] As example 1 processed material, the air-conditioner parts for automobiles of drawing (a clutch, 
stator housing) were used. By paint evaluation examination, stator housing of drawing 4 welds housing 
(press-working-of-sheet-metal parts) used as the board (press punching parts) used as the flat-surface 
section, and the periphery section, and is joined. Housing used as the periphery section transforms a 
plate into the structure which is irregular in press working of sheet metal. So, the housing periphery 
section is the field which deformed greatly by press working of sheet metal. The amount of lubricating 
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oil adheres strongly at the same time the front face which deformed greatly deforms greatly at the time 
of press working of sheet metal. At the time of surface treatment, the phenomenon of the amount of 
lubricating oil fixing on a front face arises from that in having deformed greatly and that case. 
Therefore, the portion comes to have the inclination (it blocks) which resists the chemical action of a 
surface of metal, and, for the reason, becomes in the direction to which the performance of surface 
treatment falls. Paint corrosion resistance falls in the example of drawing 4 . 
[0261] The processed material carried out the phosphate chemical conversion on condition that the 
process of Table 7 and Table 8, and table 9**. In addition, the ORP indicated value of Table 8 is the 
potential (mV) displayed on the basis of the Ag/AgCl electrode. It will be converted into hydrogen 
normal electrode potential if +210mV is made the value displayed on the basis of the Ag/AgCl 
electrode. 

[0262] The processed material performed electropainting at the process after the chemical conversion of 
Table 7. The processed material which performed electropainting performed the paint corrosion 
resistance evaluation examination. The paint corrosion resistance evaluation examination gave the 
blemish to the paint film, and carried out being question immersed at 240:00 at 55 degrees C and 5% 
sodium chloride solution until it reached the flat-surface section and the periphery section of a processed 
material with the knife at the base. The processed material which carried out question immersing 
progress at 240:00 was rinsed, was left for about 2 hours or more, and after drying, the adhesive tape 
was stuck on the paint film side damaged with the knife, and it removed it strongly. By tape exfoliation, 
the width of face of the paint film which separated is measured, and it considers as evaluation of paint 
corrosion resistance. The one of corrosion resistance where exfoliation width of face is smaller is good. 
A paint corrosion resistance evaluation result is shown in Table 10 as compared with the example 1 of 
comparison. 

[0263] The same thing as an example 1 is used for example of comparison 1 processed material. If a 
process removes having added the surface-control process and performing a phosphate chemical 
conversion by no electrolyzing, it is the same as an example 1. A phosphate chemical conversion is the 
method shown in Table 8 and Table 9, and was carried out by processing in which it does not 
electrolyze. Evaluation of paint corrosion resistance was also carried out by the same method as an 
example 1. A paint corrosion resistance evaluation result is shown in Table 10 as compared with an 
example 1 . 

[0264] A [paint corrosion resistance evaluation result] paint corrosion resistance evaluation result is 
shown in Table 10. In comparison of an example 1 and the example 1 of comparison, the corrosion 
resistance of the direction of an example is good clearly. Moreover, in the flat-surface section and the 
periphery section, although the flat-surface section is better, in the case of an example 1, most 
differences are not seen. However, in the example 1 of comparison, the corrosion resistance big 
difference has arisen in the flat-surface section and the periphery section. As stated previously, by 
processing in which it does not electrolyze, the influence to which the chemical-conversion reaction of a 
surface of metal fell has come out of this by press working of sheet metal. Since an example 1 is 
electrolysis processing, it can use big electrochemistry energy for an electrolysis reaction. For the 
reason, press working of sheet metal is uninfluential, and in order to form a phosphate chemical film, it 
has good corrosion resistance. 
[0265] 
[Table 10] 
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[0266] The difference of a coat by [analysis of formed phosphate chemical-conversion coat] electrolysis 
processing and processing in which it does not electrolyze is checked. 

[0267] The phosphate chemical film of an example 1 and the example 1 of comparison is analyzed by 
the energy dispersive X-ray analyzer (EDX) and the glow discharge analysis apparatus (GDS). Analysis 
was divided into the flat-surface section and the periphery section, and was performed. The result is 
shown in Table 11. 
[0268] 
[Table 11] 
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[0269] First, the result of EDX is analyzed. EDX gives the information about the composition element 
of a coat. Coat analysis is performed on the same conditions from drawing 5 to drawing 8 . 
[0270] An example 1 ( drawing 5 and drawing 6 ) and the example 1 ( drawing 7 and drawing 8 ) of 
comparison compare the chart of EDX in the same portion of a processed material. The flat-surface 
section is compared. Although the peak of drawing 5 (electrolysis processing) of nickel is higher than a 
zincky peak, the zincky peak of drawing 7 (processing in which it does not electrolyze) is higher than 
nickel. And this inclination is seen also by comparison ( drawing 6 and drawing 8 ) of the periphery 
section. 

[0271] The atomic number concentration analysis result of a coat obtained from the EDX analysis result 
performed on the same conditions from drawing S to drawing 8 is shown in Table 12. Although the 
atomic number concentration obtained from the EDX analysis result contains carbon (C) and gold (Au), 
since carbon and gold are not coat components, they are excepted, and are considered. 
[0272] (Carbon is mixed from washing a coat by the organic solvent before analysis, and in case gold 
fixes a test piece to instrument for analysis, it is used.) The ratio of a coat composition element computes 
the atomic number ratio of concentration of each element to Lynn (P) surely included as a phosphate 
coat, and performs it. 

[0273] Consideration of a coat is performed by the two items following by the atomic number ratio of 
concentration of a metallic element. 

[0274] ** The ratio of the metal (Fe) used as (Metal nickel) / base, and the phosphate used as the ratio 
** phosphate of Lynn (P) of (Metal nickel) / phosphate used as phosphate [02751 
[Table 12] 
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[0276] ** Although an example 1 has much 2.1, 1.9, and nickel as for the flat-surface section and the 
periphery section when the atomic number ratio of concentration of ratio nickel/P of Lynn (P) of (Metal 
nickel) / phosphate used as phosphate is looked at, the flat-surface section 0.01, the periphery section 
0.12, and P of the example 1 of comparison have increased extremely. It is shown that the coat which 
created this thing by electrolysis processing contains many metals (nickel) used as phosphate. On the 
other hand, in processing in which it does not electrolyze, although the coat of a phosphate subject is 
formed, the result of the example -1 of comparison proves the fact. It is shown that as for these results 
the coat containing many metals (nickel) used as phosphate is suitable for paint surface treatment, and 
raises corrosion resistance. 

[0277] In addition, in the flat-surface section, Lynn of the example 1 of comparison is more than the 
periphery section. The reason has coat formation difficult for the periphery section, and it corresponds to 
its Lynn which is the principal component of a coat having decreased, since a phosphate chemical film is 
not formed certainly . 

[0278] ** While the ratio Fe of the metal (Fe) used as (Metal nickel) / base, and the phosphate used as 
phosphate is a base, it is an element which constitutes a coat from a phosphate crystal. When the ratio of 
nickel/Fe shows the ratio of nickel to Fe in a coat when the coat forms certainly, and the coat does not 
form certainly, it shows the ratio of nickel to a base front face. 

[0279] Although the flat-surface section and the periphery section of nickel/Fe of an example 1 are one 
or more, the flat-surface section and the periphery section of nickel/Fe of the example 1 of comparison 
are one or less. It is shown also for these results that the content of nickel has influenced paint corrosion 
resistance. 

[0280] Glow discharge of the GDS is carried out to a coat, it analyzes the element which comes out from 
a coat by that cause, and acquires information, such as a composition element of a coat, and intensity of 
a coat. Therefore, GDS tells that the strength [ ** coat ] of combination is the distribution situation of 
the element in ** coat. "The distribution situation of the element in a coat" can be directly read in a GDS 
chart. Moreover, "the strength of a coat" can be compared in time until it reaches an iron base, when 
analyzing on the same conditions. Namely, a coat is so strong that time to reach an iron base is long. 
[028 1] In addition, GDS analysis is changing applied voltage according to the kind of element. 
Therefore, the analysis result of each coat does not give information about "the abundance ratio between 
the elements in a coat." However, analysis of drawing 9 - drawing 12 is performed on the same 
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conditions. Therefore, the states of being of the element in a coat can be compared between each sample 
(coat). [0282] An example ( drawing 9 and drawing 10 ) and the example of comparison ( drawing 1 1 
and drawing 12 ) also compare GDS in the same portion of a processed material. 
[0283] First, the distribution situation of the element in ** coat is compared. 

[0284] The flat-surface section is seeing the chart of drawing 9 (electrolysis processing) and drawing 1 1 
(processing it not electrolyzing), and can analyze how to be contained [ nickel / to a coat ]. Drawing 9 
(electrolysis processing) shows that nickel is distributed over the whole towards penetrating a coat. On 
the other hand, drawing 1 1 (processing in which it does not electrolyze) shows that nickel is hardly 
contained. Moreover, it has suggested that the iron atom shows in the coat that it is increasing gently, the 
iron electrode (anode plate) used for electrolysis processing dissolves, and drawing 9 (electrolysis 
processing) serves as a coat. Since iron differs from the behavior of phosphorus (P), it is presumed like 
nickel to be the phenomenon which may be included in the coat as an iron atom (metal). In addition, the 
same of this phenomenon is said of the periphery section. 

[0285] Then, the strength [ ** coat ] of combination is considered. A coat is penetrated by GDS, and the 
strength [ a coat ] of combination compares time (A) until it reaches an iron base, and is obtained. The 
result is shown in Table 13. 
[0286] 
[Table 13] 
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[0287] Although the chemical-conversion time of a processed material of this evaluation is almost the 
same, it is shown that an example 1 has an example of comparison 3 times the intensity of one. 
[0288] The above-mentioned result has proved that a phosphate chemical film including a deposit of the 
metal (nickel) accompanied by change of the charge by electrolysis processing which is the feature of 
this invention is effective in the paint corrosion resistance which is the function. 
[0289] Moreover, as the processing bath of an example 1 is shown in Table 8, nitrate-ion concentration 
is about 1 of example of comparison 1 processing bath/2. This is a possible thing for the first time by 
performing electrolysis processing by the bath which sodium ion does not contain. Since nitric-acid 
concentration is made low, this invention is the technology which considered environment. 
[0290] The parts used for the starter for automobiles of drawing 13 (starter) as example 2 processed 
material were used. This part (the diameter of 23mm, pipe configuration with a length of 80mm) forms a 
slot [ being spiral (spline configuration) ] in it in cold forging press working of sheet metal in order to 
engage a gear to the pipe-like configuration inside. The quality of the material is the alloy which 
contained chromium about 1%. A phosphate chemical conversion is performed as a cold forging press 
lubricous ground. Therefore, the purpose of a phosphate chemical film is reducing the load at the time of 
cold forging processing. Therefore, evaluation of a coat is also carried out by the load at the time of cold 
forging processing. 

[0291] The processed material carried out the electrolysis phosphate chemical conversion on condition 
that the process of Table 7 and Table 8, and Table 9. At the process after the chemical conversion of 
Table 6, a processed material makes sodium stearate react to a phosphate chemical film, and forms a 
metallic-soap film (zinc stearate). Then, cold forging press working of sheet metal is performed. 
[0292] The same thing as an example 2 is used for example of comparison 2 processed material. If a 
process removes having performed pickling and having removed the surface-control process and that 
phosphate chemical conversions differ, it is the same as an example 2. A phosphate chemical conversion 
is the method shown in Table 8 and Table 9, and was carried out by processing (80 degrees C) in which 
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it does not electrolyze. The example 2 of comparison is the processing processing method of the mass- 
production facility under present flow. 

[0293] Evaluation of a [evaluation etc. cold forging of cold forging press-working-of-sheet-metal load] 
press-working-of-sheet-metal load and the analysis of a coat are summarized in Table 14. 
[0294] "The cold forging press and processing load" of Table 14 are a load which a press machine 
receives at the time of cold forging press working of sheet metal. The low way has [ a cold forging 
press-working-of-sheet-metal load value ] a good lubricous performance. Moreover, analysis of a coat 
weight is performed by the following methods. "The amount of **** is under 100-degree C water 
about a processed material for 10 minutes, and it measures the weight before and behind it, and breaks 
the obtained weight by the surface area of a processed material. A processed material is immersed in 75- 
degree C isopropyl alcohol (IP A) by "the amount of metallic soap for 20 minutes, and it measures the 
weight before and behind it, and breaks the obtained weight by the surface area of a processed material. 
A processed material is immersed in 50-70-degree C 5% chromic acid (Cr03) by "the amount of 
phosphate coat for 20 minutes, and it measures the weight before and behind it, and breaks the obtained 
weight by the surface area of a processed material. 

[0295] Moreover, the atomic number concentration (%) analysis result of EDX is shown in Table 14 

[0296] 

[Table 14] 
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[0297] By evaluation of a cold forging press-working-of-sheet-metal load, the example 2 shows that the 
example 2 of comparison is excelled. The reason can be clarified from "the result of the stratification of 
a coat, and gravimetric analysis" of Table 14. From the "result of the stratification of a coat, and 
gravimetric analysis" of Table 14, the coat of an example 2 contains a part for an about 5 times as many 
metallic soap as the coat of the example 2 of comparison. The amount of metallic soap contributes to 
cold forging press-working-of-sheet-metal lubrication greatly. Therefore, if there are many the 
components, it is distinct that a cold forging press-working-of-sheet-metal load falls. 
[0298] Since the amount of metallic soap is a zinc stearate, it needs to include many zinc in a coat. The 
zinc in a coat can be known from the analysis result of EDX. If the chart of drawing 14 and drawing 15 
is compared, while the direction of the example 2 ( drawing 14 ) which is an electrolysis processing coat 
contains iron few, it can check that many zinc is included. Moreover, it is as a result of [ of EDX of 
Table 12 ] atomic number concentration (%) analysis, is compared quantitatively and checked. It is the 
chemical structure of a phosphate chemical film Zn3(P04) 2 If it carries out, the atomic number ratio of 
concentration (Zn/P) of Zn to P will be set to 1.5. When the atomic number ratio of concentration of 
Zn/P is computed in Table 12, an example 2 is set to 1.76 and is Zn3(P04) 2. Although superfluous Zn 
will be included, the example 2 of comparison is 0.88, and it is Zn3(P04) 2. It is few rather than it 
corresponds. 

[0299] These things show that the composition of a coat is changeable by electrolysis processing. 
Namely, Zn3(P04) 2 Superfluous Zn has suggested that it is a coat as a zinc metal with change of a 
charge to chemical structure. This is having become possible for the first time by electrolysis processing 
of this invention. And it contributes to the fall of a cold forging press-working-of-sheet-metal load 
greatly. 

[0300] Moreover, it is shown that the analysis result of Table 12 is a coat which does not contain at all 



h g eg b eb eg e e 



Page 35 of 37 



nickel which is the metal with which the coat of an example 2 does not serve as phosphate. An 
electrolysis phosphate chemical conversion cannot include the metal which does not serve as phosphate 
in this way, either. 

[0301] An example 3, example of comparison 3 example 3, and the example 3 of comparison check the 
difference in the coat formed by electrolysis processing. 

[0302] A phosphate chemical conversion and electropainting are performed at the process of Table 7 
using the air-conditioner parts for automobiles which used the example 3 and the example 3 of 
comparison in the example 1 and the example 1 of comparison as a processed material. The electrolysis 
phosphate chemical conversion was performed on condition that Table 8 and Table 9. The main 
difference between an example 3 and the example 3 of comparison is a difference in a phosphate 
chemical -conversion bath. Although the bath of an example 3 does not contain Na ion, the bath of the 
example 3 of comparison contains Na ion. Evaluation of paint corrosion resistance of an example 3 and 
the example 3 of comparison was performed by the same method as an example 1 and the example 1 of 
comparison. The result is shown in Table 15. 
[0303] 
[Table 15] 
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[0304] In the result of Table 15, the direction of an example 3 shows that paint corrosion resistance is 
better than the example 3 of comparison. 

[0305] It is thought that the difference originates in the difference of the phosphate chemical film to 
form. The result of the X diffraction view of the phosphate chemical film of an example 3 and the 
example 3 of comparison is shown in Table 16. 
[0306] 
[Table 16] 
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[0307] The differences about the phosphate chemical film of an example 3 and the example 3 of 
comparison are the existence of a phosphate crystal peak, and the peak existence of **nickel. 
[0308] The result of Table 16 does not show that the coat of an example 3 does not include a phosphate 
crystal. 

[0309] It is shown that a phosphate crystal is very detailed. And it is shown that composite-ization with 
nickel metal and a phosphate crystal is progressing as a result. 

[03 10] Table 17 summarizes that the coat of an example 3 showed that composite-ization with nickel 
metal and a phosphate crystal was progressing. 
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[0311] 
[Table 17] 

IkSSJti ® # OEPMA (Electro Probe Micro Aaaljaa) TcM^tH^M 





(4000(g) 




(P) 


m 

(Zn) 


(Ni) 


(Fe) 




020 


H2 1 




02 3 


H2 4 


ma 


02 5 


82 6 


027 


(8)28 


02 9 



[03 12] The analysis photograph ( drawing 21 - drawing 24 , drawing 26 - drawing 29 ) of each element 
showed the distribution situation of each element of the coat cross section in the SEM photograph 
expanded by drawing 20 and 4000 times drawing 25 . The result of this photograph shows that each 
element is uniformly distributed in a coat. And although, as for this photograph, the coat contains 
phosphate, it is shown in the form which is in sight that the crystal has turned minutely (result of Table 
16). 

[03 13] Moreover, although it is indirect, it corresponds also to the GDS analysis result (Table 12 and 
drawing 9 , drawing 10 ) shown in the example 1 . 

[03 14] And in the result of Table 15, the coat which it detailed-turned [ coat ] into nickel and made it 
distribute the phosphate crystal obtained from the bath which does not contain Na of an example 3 
shows the effective thing by paint corrosion resistance. 

[03 15] All the X diffraction views shown in the special playback common No. 822481 [ five to ] official 
report which is the conventional technology of **** and an electrolysis phosphate chemical conversion 
show the peak of phosphate. 

[03 16] An example 4, example 5 example 4, and an example 5 are examples which formed nickel in the 
bottom of phosphate certainly for paint grounds, lessened the amount of electrolysis of Fe, and lessened 
the decomposition inclination of a processing bath as much as possible. Therefore, by cathode 
electrolysis processing, in the 1st phase, only nickel is electrolyzed and, subsequently nickel and Fe are 
electrolyzed simultaneously. The amount of electrolysis of Fe is lessened with 1 / 3 - 1/8 of an example 
3 in that case. 

[0317] A phosphate chemical conversion and electropainting perform an example 4 and an example 5 at 
the process of Table 6 as a processed material using the air-conditioner parts for automobiles used in the 
example 3. The electrolysis phosphate chemical conversion was performed on condition that Table 8 
and Table 9. 

[03 18] Evaluation of paint corrosion resistance of an example 4 and an example 5 was performed by the 
same method as an example 1 . The result is shown in Table 18. 
[0319] 
[Table 181 
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[0320] It is good if an example 4 and an example 5 are compared with the example 3 of comparison. As 
the place of an example 1 described the periphery section, in processing in which it does not electrolyze, 
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coat formation is a difficult place. If an example 4 and an example 5 carry out electrolysis processing of 
this invention, coat formation is possible for them also in respect of being such, and they show that 
corrosion resistance is securable. 

[0321] Subsequently, the EDX analysis result of the phosphate chemical film obtained in the example 4 
and the example 5 is shown. 
[0322] 
[Table 19] 
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[0323] The inclination of the percentage of an element for the result of Table 19 not to be a base (Fe) as 
compared with Table 12 is not changing. Although both nickel and P are elements contained only in a 
coat, the rate (nickel/P) of an abundance ratio is 0.5 or more, and, as for nickel, the result of Table 12 
and Table 18 shows in the coat that it exists mostly rather than one fourth of P. And the coat (refer to 
Table 12) obtained by the processing which a nickel/P ratio is much less than 0.25 in which it does not 
electrolyze shows that it differs greatly. 

[0324] The example of an example 4 and an example 5 shows the example which carries out cathode 
electrolysis processing using two electrodes, Fe and nickel. And it is shown that the method is effective. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Phosphoric-acid ion and a phosphoric acid. It is conductivity to the phosphate chemical- 
conversion bath which contains at least the metal ion whose potential which a nitrate ion, phosphoric- 
acid ion and the metal ion which forms a complex in a phosphate chemical -conversion bath, and the ion 
that is dissolving during a phosphate chemical-conversion bath are returned, and deposits as a metal is 
more than the anode electrolysis reaction potential of the water which is a solvent, or more than -0.83V 
(it displays with hydrogen normal electrode potential). It is the electrolysis phosphate chemical- 
conversion method equipped with the above, the aforementioned phosphate chemical-conversion bath 
The solid which has 0-400 ppm of metal ions other than the component of the aforementioned coat, and 
affects a coat formation reaction is not contained substantially, the aforementioned processed material 
The metallic material which forms a complex in phosphoric-acid ion and a phosphate chemical- 
conversion bath in the aforementioned phosphate chemical-conversion bath, The ion which is dissolving 
during a phosphate chemical -conversion bath is returned, and potential which deposits as a metal is 
characterized by what is done for electrolysis processing between the metallic materials which are more 
than the anode electrolysis decomposition-reaction potential of the water which is a solvent, or more 
than -0.83V (it displays with hydrogen normal electrode potential). 

[Claim 2] The aforementioned phosphate chemical-conversion bath is the electrolysis phosphate 
chemical-conversion method according to claim 1 characterized by including 0-100 ppm of metal ions 
other than the component of the coat which contains the aforementioned phosphate at least. 
[Claim 3] The aforementioned nitrate-ion concentration the aforementioned phosphate chemical- 
conversion bath 6g/l. - 140 g/1, The concentration of the metal ion in which the concentration of the 
aforementioned phosphoric-acid ion and a phosphoric acid forms a complex in 0.5 g/l-60g/L, 
phosphoric-acid ion, and a phosphate chemical-conversion bath 0.5 g/1 - 70 g/1, The potential which the 
ion which is dissolving during a phosphate chemical -conversion bath is returned, and deposits as a metal 
The electrolysis phosphate chemical-conversion method according to claim 1 that concentration of the 
metal ion which is more than the anode electrolysis reaction potential of the water which is a solvent, or 
more than -0.83V (it displays with hydrogen normal electrode potential) is characterized by the bird 
clapper from 0 g/1 - 40 g/1. 

[Claim 4] The electrolysis phosphate chemical-conversion method according to claim 3 characterized by 
not having the acid which has the degree of dissociation of the acid which becomes the aforementioned 
phosphate chemical-conversion bath from the degree of dissociation of the acid of the aforementioned 
phosphoric-acid ion size. 

[Claim 5] In the aforementioned phosphate chemical-conversion bath, the acid which has the degree of 
dissociation of the becoming acid is the electrolysis phosphate chemical -conversion method according to 
claim 4 characterized by the bird clapper from a nitric acid size from the degree of dissociation of the 
acid of the aforementioned phosphoric-acid ion. 

[Claim 6] The aforementioned phosphoric-acid ion and the metal ion which forms a complex in a 
phosphate chemical-conversion bath are the electrolysis phosphate chemical-conversion method 
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according to claim 1 characterized by the bird clapper from at least one sort of zinc, iron, manganese, 
and calcium. 

[Claim 7] The metal ion whose potential which the ion which is dissolving during a phosphate chemical- 
conversion bath is returned, and deposits as a metal is more than the anode electrolysis reaction potential 
of the water which is a solvent, or more than -0.83 V (it displays with hydrogen normal electrode 
potential) is the electrolysis phosphate chemical-conversion method according to claim 1 characterized 
by being at least one sort of nickel and copper. 

[Claim 8] Phosphoric-acid ion and a phosphoric acid. Nitrate ion. To the phosphate chemical-conversion 
bath which contains at least phosphoric-acid ion and the metal ion which forms a complex in a 
phosphate chemical-conversion bath, it is conductivity. It is the electrolysis phosphate chemical- 
conversion method equipped with the above, and the aforementioned phosphate chemical -conversion 
bath does not contain substantially the solid which has 0-400 ppm of metal ions other than the 
component of the aforementioned coat, and affects a coat formation reaction, but the aforementioned 
processed material is characterized by what is done for electrolysis processing between the metallic 
materials which form a complex in phosphoric-acid ion and a phosphate chemical-conversion bath in the 
aforementioned phosphate chemical-conversion bath. 

[Claim 9] The aforementioned phosphate chemical-conversion bath is the electrolysis phosphate 
chemical-conversion method according to claim 8 characterized by including 0-100 ppm of metal ions 
other than the component of the coat which contains the aforementioned phosphate at least. 
[Claim 10] the concentration of the metal ion in which, as for the aforementioned phosphate chemical- 
conversion bath, the concentration of 6 g/1 - 140 g/1, the aforementioned phosphoric-acid ion, and a 
phosphoric acid forms [ the aforementioned nitrate-ion concentration ] a complex in 0.5 g/1 - 60 g/1, 
phosphoric-acid ion, and a phosphate chemical-conversion bath - 0.5g/l- the electrolysis phosphate 
chemical-conversion method according to claim 8 characterized more by the bird clapper 70 g/1 
[Claim 1 1] The electrolysis phosphate chemical-conversion method according to claim 8 characterized 
by not having the acid which has the degree of dissociation of the acid which becomes the 
aforementioned phosphate chemical-conversion bath from the degree of dissociation of the acid of the 
aforementioned phosphoric-acid ion size. 

[Claim 12] In the aforementioned phosphate chemical-conversion bath, the acid which has the degree of 
dissociation of the becoming acid is the electrolysis phosphate chemical-conversion method according to 
claim 1 1 characterized by the bird clapper from a nitric acid size from the degree of dissociation of the 
acid of the aforementioned phosphoric-acid ion. 

[Claim 13] The aforementioned phosphoric-acid ion and the metal ion which forms a complex in a 
phosphate chemical-conversion bath are the electrolysis phosphate chemical-conversion method 
according to claim 8 characterized by the bird clapper from at least one sort of zinc, iron, manganese, 
and calcium. 

[Claim 14] The aforementioned phosphate chemical-conversion method is the electrolysis phosphate 
chemical-conversion method according to claim 1 or 8 characterized by carrying out electrolysis 
processing by using the aforementioned processed material as an anode plate. 
[Claim 15] The aforementioned phosphate chemical-conversion method is the electrolysis phosphate 
chemical-conversion method according to claim 1 or 8 characterized by carrying out electrolysis 
processing by using the aforementioned processed material as cathode. 

[Claim 16] The aforementioned phosphate chemical-conversion method is the electrolysis phosphate 
chemical-conversion method according to claim 1 or 8 characterized by performing electrolysis 
processing by using a processed material as cathode after performing electrolysis processing by using 
the aforementioned processed material as an anode plate. 

[Claim 17] Cathode electrolysis processing in which electrolysis processing is performed by using the 
aforementioned processed material of the aforementioned phosphate chemical -conversion method as 
cathode The same metallic material as the metal which the ion which is dissolving during the 
aforementioned phosphate chemical-conversion bath is returned, and deposits, and/ Or the electrolysis 
phosphate chemical -conversion method according to claim 1 or 8 characterized by consisting of at least 
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one side of the electrolysis processing which uses insoluble conductive material as an anode plate to a 
phosphate chemical -conversion bath, and the electrolysis processing which uses as an anode plate the 
metallic material which forms a complex in a phosphate chemical-conversion bath. 
[Claim 18] Cathode electrolysis processing in which electrolysis processing is performed by using the 
aforementioned processed material of the aforementioned phosphate chemical-conversion method as 
cathode The same metallic material as the metal which the ion which is dissolving during the 
aforementioned phosphate chemical-conversion bath is returned, and deposits, and/ Or after performing 
electrolysis processing which uses insoluble conductive material as an anode plate to a phosphate 
chemical-conversion bath The electrolysis phosphate chemical -conversion method according to claim 1 
which makes it 1 cycle to perform electrolysis processing which uses as an anode plate the metallic 
material which forms a complex in a phosphate chemical -conversion bath, and is characterized by 
performing this cycle once [ at least ]. 

[Claim 19] Cathode electrolysis processing in which electrolysis processing is performed by using the 
aforementioned processed material of the aforementioned phosphate chemical-conversion method as 
cathode The same metallic material as the metal which the ion which is dissolving during the 
aforementioned phosphate chemical-conversion bath is returned, and deposits, and/ Or the cell which 
performs electrolysis processing which uses insoluble conductive material as an anode plate to a 
phosphate chemical -conversion bath, The electrolysis phosphate chemical-conversion method according 
to claim 1 characterized by separating the cell which performs electrolysis processing which uses as an 
anode plate the metallic material which forms a complex in a phosphate chemical-conversion bath, and 
performing electrolysis processing. 

[Claim 20] The same metallic material as the metal which the metal which is dissolving during the 
aforementioned phosphate chemical-conversion bath is returned, and deposits is the claim 17 
characterized by being at least one sort of nickel and copper, or the electrolysis phosphate chemical- 
conversion method of 19 given in any 1 term. 

[Claim 21] The metallic material which forms a complex in the aforementioned phosphate chemical- 
conversion bath is the claim 17 characterized by being at least one sort of zinc, iron, manganese, and 
calcium, or the electrolysis phosphate chemical -conversion method of 19 given in any 1 term. 
[Claim 22] The electrolysis phosphate chemical-conversion method according to claim 1 or 8 which 
uses as cathode the metallic material which used the aforementioned processed material as an anode 
plate at the time of the electrolysis processing used as cathode when the aforementioned processed 
material did not touch the aforementioned phosphate chemical -conversion bath, and is characterized by 
impressing the voltage not more than 5 V between the aforementioned anode plate and cathode by using 
insoluble material as an anode plate to a phosphate chemical -conversion bath. 
[Claim 23] The electrolysis phosphate chemical-conversion method according to claim 1 or 8 which 
uses as cathode the metallic material which used the aforementioned processed material as an anode 
plate at the time of the electrolysis processing used as cathode when the aforementioned processed 
material did not touch the aforementioned phosphate chemical -conversion bath, and is characterized by 
to impress the voltage of the grade which the aforementioned cathode does not dissolve substantially 
between the aforementioned anode plate and cathode by using insoluble material as an anode plate to a 
phosphate chemical-conversion bath. 

[Claim 24] The electrolysis phosphate chemical-conversion method according to claim 1 or 8 
characterized by returning in the aforementioned bathtub again after that while taking out a part of 
aforementioned phosphate chemical-conversion bath and making stability thermodynamically the 
energy state as a liquid of the aforementioned phosphate chemical -conversion bath from the inside of the 
bathtub which has the aforementioned phosphate chemical-conversion bath. 

[Claim 25] The electrolysis phosphate chemical -conversion method according to claim 24 characterized 
by returning in the aforementioned bathtub again after removing the solid content which took out a part 
of aforementioned phosphate chemical -conversion bath, and deposited during the phosphate chemical- 
conversion bath in membrane formation reaction process from the inside of the bathtub which has the 
aforementioned phosphate chemical-conversion bath. 
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[Claim 26] The electrolysis phosphate chemical -conversion method according to claim 24 characterized 
by throwing in the supply liquid containing the processing bath component of the concentration higher 
than the concentration in at least 1 component among the components which face supplying the 
component of the aforementioned phosphate chemical -conversion bath, take out a part of 
aforementioned phosphate chemical-conversion bath, and constitute the aforementioned phosphate 
chemical-conversion bath to this ejection ****. 

[Claim 27] It is the electrolysis phosphate chemical film method which uses a processed material as 
cathode and carries out electrolysis processing. The potential which the ion which is dissolving during a 
phosphate chemical -conversion bath is returned, and deposits as a metal The metal which is more than 
the anode electrolysis reaction potential of the water which is a solvent, or more than -0.83 V (it displays 
with hydrogen normal electrode potential) In a phosphate chemical-conversion bath from the state which 
dissolved to the phosphate chemical-conversion bath and became a cation with the reaction which is 
returned by electrolysis processing and deposits on the front face of the aforementioned processed 
material The electrolysis phosphate chemical -conversion method characterized by consisting of 
reactions for which phosphoric-acid ion and the complex-ized metal ion deposit as a phosphate crystal in 
a phosphate chemical-conversion bath corresponding to the dehydrogenation of phosphoric-acid ion. 
[Claim 28] Phosphoric-acid ion and the complex-ized metal ion are the electrolysis phosphate chemical- 
conversion method according to claim 27 characterized by being at least one sort of Fe, Zn, Mn, 
calcium, and Mg. 

[Claim 29] The metal whose potential which the ion which is dissolving during a phosphate chemical- 
conversion bath is returned, and deposits as a metal is more than the anode electrolysis reaction potential 
of the water which is a solvent, or more than -0.83V (hydrogen normal electrode potential) is the 
electrolysis phosphate chemical-conversion method according to claim 27 characterized by being at least 
one sort of nickel, Cu, Fe, and Zn. " 

[Claim 30] For processing bath composition when performing electrolysis processing, the claims 1, 8, 
and 27 characterized by the ratio of the concentration (g/1.) of the concentration (g/1) / phosphoric-acid 
ion, and the phosphoric acid of phosphoric-acid ion and the complex-ized metal ion being 0.1 or more 
are the electrolysis phosphate chemical-conversion methods given in 1 term at least. 
[Claim 3 1] The claims 1, 8, and 27 which are the electrolysis phosphate chemical film methods which 
carry out electrolysis processing, and are characterized by fluctuating the voltage impressed between the 
aforementioned metallic materials which form an anode plate and cathode by using the aforementioned 
processed material as cathode at the time of the aforementioned electrolysis processing start are the 
electrolysis phosphate chemical-conversion methods given in 1 term at least. 

[Claim 32] Change of the applied voltage at the time of the aforementioned electrolysis processing start 
is the electrolysis phosphate chemical -conversion method according to claim 3 1 characterized by being 
a pulse-like. 

[Claim 33] The compound coat to which the metal which does not form phosphate in a steel front face, 
the aforementioned metal which is the coat which consists of phosphate compounds and constitutes a ' 
coat, and a phosphate compound are characterized by distributing to the whole coat. 
[Claim 34] The compound coat characterized by the metal which does not form phosphate in a steel 
front face, and the metal which is the coat which consists of phosphate compounds and does not form 
phosphate in the maximum front face of a coat at least existing. 

[Claim 35] It is the compound coat which it is the metal which does not form phosphate in a steel front 
face, and the coat which consists of phosphate compounds, and the aforementioned coat is X-ray 
diffraction analysis, and is characterized by not showing any peaks other than the unescapable peak of 
phosphate. 

[Claim 36] The compound coat to which the atomic number of the metal which does not form phosphate 
in a steel front face, and the metal which is the coat which consists of phosphate compounds and does 
not form phosphate is characterized by the thing of the atomic number of Lynn which constitutes a 
phosphate crystal which it has 0.25 or more. 

[Claim 37] For the metal which does not form the aforementioned phosphate, 36 is [ the claim 33 
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characterized by being at least one sort of nickel, Cu, Fe, and Zn, or ] a compound coat given in 1 term 
at least. 

[Claim 38] For the metal which forms a phosphate compound, 36 is [ the claim 33 characterized by 
being at least one sort of Fe, Zn, Mn, calcium, and Mg, or ] a compound coat given in 1 term at least. 
[Claim 39] For the aforementioned steel, 36 is [ the claim 33 to which iron (Fe) is characterized by 
containing 95% of the weight or more when the whole steel is made into 100 % of the weight, or ] a 
compound coat given in 1 term at least. 

[Claim 40] The aforementioned X-ray diffraction analysis is a compound coat according to claim 35 
characterized by what is analyzed in ESCA or EDX. 

[Translation done ] 
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